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GE Model F Inductotherm brings new 


ease and facility to diathermy 


CONTOUR — Fully adjustable contour-following CABLE— Optional is the 12-ft treatment cable for 
electrode is part of the basic unit. It’s extremely ver- treating larger areas. Note how electrodes attach 
satile, easily and quickly applied. conveniently in the rear of the unit, 


spaced condenser-type electrodes, including extra meet all medium and light requirements, Optional: 
supporting arm and bracket. clectrosurgical kit for extended usefulness, 


AIR SPACE Also available: fully adjustable air- 4 ELECTROSURGICAL Built-in surgical facilities 


Yes, it's simple to get the desired quality and intensity jf” ee 

for any diathermy treatment with the new GE Model el Se. 

F Inductotherm. Output has been raised to 200 watts 
— plus. And the unit is crystal-controlled for absolute gr YEARS OF ELECTRICAL »<~ 
adherence to government-approved frequency. Get all “ey PROGRESS LL 
the facts about the handsome, mobile Model F from “~, Ze 

your GE x-ray representative, or write X-Ray Depart- 


nt, General EI ( , Milwaukee 1, Wis- 7 
ELECTRIC 
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Georgia Warm Springs Foundation OPPORTUNITIES AVAILABLE 


GRADUATE COURSE foe 


WANTED—PHYSICAL THERAPISTS: (a) Two physical 
occupational therapists; cerebral palsy school and clinic; Paci 

Physical Therapy and Occupational Therapy Coast. (b) 18-man clinic, all Diplomates or Board eligible; diver- 
sified case load; university town of more than 100,000, Midwest. 
in the Care of Poliomyelitis (ce) Student health department, state university; duties consist of 
providing physical therapy for in and out-patients of 100-bed 
pital and students from student health clinic. (d) Chief; 

This course is open to graduates of approved schools established group; man preferred; Florida. (e) To join staff of 
in physical therapy and occupational therapy. Such visiting nurse association; university medical center, East. (f) Chief 
graduates must be members of the American Physical and assistant; 300-bed hospital; vicinity gg age City. (9) ee 
gaa Therapists and Occupational Therapy Associ- ; speech); outstanding therapist able to direct others; $5000- 
ation 

Tuition: None. For Scholarship to Cover Trans- 
portation and Maintenance, Contact National Founda- 
tion for Infantile Paralysis, 120 Broadway, New York 
5, New York 


Entrance Dates: First Monday in January, April, 
July and October 


Duration of Course: The Course is divided into 
two parts (4a) 
Vart Ll. Over-all care of convalescent polio with HUNTER, N. Y. 
particular emphasis and special training in muscle on Loke Jened 


testing and muscle reeducation 
Part Il. Particular emphasis and special train- SERVING THE PHYSICALLY HANDICAPPED 


ing in functional testing and functional retraining. 


to Part Il. All students applying for Part I must be SPEECH & HEARING DISORDERS 


willing to remain through Part II if selected 


For further information, regarding these opportunities, please write 
Burneice Larson, Medical Bureau, Paimolive Building, Chicago. 


Children 3-16 — Separate Adult Program 


Real Camping - Complete Therapy Program 


ROBERT ® BENNETT, M.D. Qualified Staff - Doctor, Nurse - Sports - 


Crafts, Music, Dramatics - Ramped, level grounds - 
Georgia Warm Springs Foundation Farming Fishing - Parents accommodations. 


WARM SPRINGS, GEORGIA N.Y.C. Phone WA 9-4529 or WI 2-2003 
Mrs. Leona Burger, 1434 Genesee St., Utica, N. Y. 


For Information Write: 


TECA SP-5 LOW VOLT AND PULSE GENERATOR 


For muscle stimulation, medical galvanism, 
ion-transfer therapy, muscle and nerve testing 


Available currents: 
(in 2 separate circuits) 
Sine wave: approx. 2500 cycles per sec. 
AC 4Surging: 6 to 60 surges per minute. 
Pulse: of 1 ms. duration. 
Continuous: 1/10 of 1% ripples. 
DC jSurging: 6 to 60 surges per minute. 
Pulse: of 1 ms. duration. (D.C. square wave.) 
¢ [Test Terminals 
Pulse control: 1 to 50 pulses 
DC per second. 


! 
TECA Corporation, 23:0 


dept. A-4 - New York 10, N. Y. 


Arrange demonstration without obligation 


Mail comprehensive literature. 
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MASTER FISCHERTHERM 
model 1200 
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Be Sure to Visit Our Booth No. L-27 at 

the AMA Meeting June 1 through 5, 1953 

Our Three Eastern Warehouse Distributors Will Be 
In Charge... 


Atlantic-Ray Company, 909 Boylston St., Boston, Mass. 
Empire Medical Dist., 118 E. 28th St., New York City, 
and B. F. Haber Co., 2043 Chestnut St., Phila., Pa. 


A. A. FISCHER & CO. 


as” 


517 COMMERCIAL STREET, GLENDALE 3, CALIF. 
7 for descriptive literature 
Manufacturer of ELECTRO-THERAPY EQUIPMENT 


Wringing 
No 
Dripping 


30 MINUTES MOIST HEAT 
WITH EACH APPLICATION 


Local MOIST HEAT can most effec- 
tively be applied with the HYDRO- 
COLLATOR STEAMPACK. Simply 
heat in water, lift out, wrap in towel, 
and apply. Special heat retaining gel 
filler absorbs and holds water to give 
at least 30 minutes effective moist 
heat with each application. Packs 
can be used over and over. Well 
designed to fit any body contour. 
Used in leading hospitals and clinics. 
——WRITE FOR LITERATURE AND PRICES— 
CHATTANOOGA PHARMACAL 
COMPANY, Inc. 


CHATTANOOGA 5, TENNESSEE 


‘HYDROCOLLATOR 
“MASTER UNITS 


CLINIC 


6-Pack Model SS 


Automatically maintains a constant supply of 
ready-to-use Hydrocollator Steam packs. Tem- 
perature is thermostatically controlled. Heated 
packs are easily taken to the patients, thus 
you can treat several patients at the same 
time. No need to transport patients to the 
heat source and await their turn. 

No plumbing connections. Simply plug into 
your electrical outlet. Sturdy, handsome stain- 
less steel construction. 
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MEDCOLATOR 
USES IN ELECTRICAL MUSCLE 
STIMULATION ADJUNCT THERAPY 


1. FOR 


.. Strains 
. Sprains 
. Dislocations 


..Other trauma of mus- 
cle and skeletal system 


Assisting through muscle 
contraction in: 
a. The Removal and Resolution 
of Exudates 
b. Reduction of Edema 
c. Stimulation of Blood and 
Lymph Flow 
2. To Retard Atrophy 
3. For Muscle Re-education 
..« It helps to Reestablish Muscle Sense 
4. To Help Regain and Preserve Mobility and 
Function of Muscles 
An Ancillary to 
Massage ... Drugs... Heat Therapy ... Or 
May Be Used Alone 


Write for literature and demonstration 


MEDCO PRODUCTS CO. 


3607 E. ADMIRAL PLACE, TULSA 12, OKLA. 
P. O. Box 3275, Dept. T. 


American Society of Physical 
Medicine and Rehabilitation 
Officers and Committees for 1953 
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Miland FE. Knapp 
Frances Baker 

Walter S. McClellan 
Max K. Newman 

Ben L. Boynton 

Nila Kirkpatrick Covalt 
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Membership Committee 
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Solomon Winokur 


Fritz Friedland 


Nominating Committee 


George D. Wilson, Chairman 
Louis B. Newman 
Ray Piaskoski 


Program Chairman 


Donald A. Covalt, Chairman 
Murray B. Ferderber 
Robert L. Bennett 


THE CHILDREN'S HOSPITAL 
BOSTON, MASS. 
GRADUATE COURSES IN POLIOMYELITIS 

PHYSICIANS: One week, June 8, 1953 


Repeated, August 3, 1953 
NURSES: One month, July 13, 1953 
Repeated, October 1953 
PHYSICAL THERAPISTS: 4 weeks or 3 months 
July 6, 1953 


For Information Write 


WILLIAM T. GREEN, M.D. 
300 Longwood Ave., Boston 15, Mass. 


1953 RED CROSS FUND 


ARCHIVES AVAILABLE ON MICROFILM 


The ARCHIVES OF PHYSICAL MEDICINE AND REHABILITATION 
is now available to libraries on microfilm. A microfilm edition will be sold only to 
bona fide subscribers of the ARCHIVES, is not for resale and will be distributed 
at the end of the volume year. 

For further information, inquiry should be directed to UNIVERSITY 
MICROFILMS, 313 North First Street, Ann Arbor, Mich. 
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MIAMI VALLEY 
HOSPITAL 


SYMPOSIUM ON 
POLIOMYELITIS © 


CLINICAL DEMONSTRATIONS 


Miami Valley Hospital, Tuesday May 26, 
1953, 1:30-4 p.m. by the Miami Vailey School 
of Nursing in cooperation with the Montgom- 
ery County Chapter American Red Cross and 
Polio Foundation. Moderator: Herman J. 
Bearzy, M. D. Director, Department of Physi- 
cal Medicine and Rehabilitation, Miami Valley 
Hospital, Dayton, Ohio. 


1. Nursing Procedures in the Acute, Conva- 
lescent and Chronic Stages of Poliomyelitis. 


Therapeutic Applications of Hot Packs. 


The Use of the Respirator and Nursing 
Care in the Respirator. The Advantage of 
the Positive Pressure Dome. 


The Use of the Rocking Bed and Nursing 
Care on the Bed. 


Physical Therapy and Occupational Ther- 
apy Procedures in the Acute, Convalescent 
and Chronic Stages of Poliomyelitis. 


Bracing Procedures. 
Color Film. 


PROGRAM 


Biltmore Hetel, Dayton, Ohio 
Wednesday May 27, 1953, 1:30 P.M. 
Moderator and Chairman: Herman J. Bearzy, 


1. The Diagnosis and Treatment of Acute 
Bulbar and_ Bulbospinal Poliomyelitis: by 
Warren E. Wheeler, M.D., Professor of Pedi- 
atrics, Ohio State University, Columbus, Ohio. 


2. Physical Medicine and Rehabilitation in 
the Treatment of Poliomyelitis: by Gordon M. 
Martin, M.D. Section, on Physical Medicine 
and Rehabilitation, Mayo Clinic, Rochester, 
Minnesota. 


3. The Correct Psychological Attitude To- 
ward Severe Paralytic Poliomyelitis: by Ken- 
neth D. Arn, M.D., Internist, Dayton, Ohio. 


4. Progress in Research Pointing to the 
Eventual Control of Poliomyelitis: by Hart E. 
Van Riper, M.D., Medical Director, The Na- 
tional Foundation For Infantile Paralysis, 
New York, N. Y. 


5. Question and Answer Period. 


a COMPLETE LINE 


Equipment for 


REHABILITATION 
Vew Items and 


LITERATURE UPON KEQUEST 
A MOBILE 
WHIRLPOOL 
CARRIAGE 


To give full-body or 
partial treatments — in 


any bath tub. $295.00 


AMBULATORY 
CERVICAL 
TRACTION 

APPARATUS 


Is set on patient’s should- 
ers and strapped around 
waist. By turning two 
nuts any desired degree 
of traction can be ob- 


tained. $37.50 


“SHURE-GRIP” 
BATH TUB SEAT 


For bathing children or 
handicapped persons. 
Also for use with the 
Whirlpool Carriage. Fits 
, any size tub. $4.95 


UNDERWOOD 
GRIP RESTORER & 
FINGER EXERCISER 


For graded resistive ex- 
ercise of the flexors. Per- 
mits some exercise of 
the extensors. Price of 
the new model with alu- 
minum frame reduced 


to $16.50 


For your free copy of our illustrated Catalog 
1952 and all your needs in Rehabilitation 
Equipment, write 


J.A. PRESTON corrorarion 


175 FIFTH AVE. “NEW YORK 10,N.Y.° ORegon 4.9044 
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Announcing 
a 


The First Annual Essay Award 


sponsored by the 


AMERICAN CONGRESS OF PHYSICAL 
MEDICINE AND REHABILITATION 


To stimulate interest in the field of physical medicine and rehabilita- 
tion, the American Congress of Physical Medicine and Rehabilitation will 
award annually, a prize for an essay on any subject relating to physical 
medicine and rehabilitation. The contest, while open to anyone, is primarily 
directed to medical students, internes, residents, graduate students in the 
a sciences and graduate students in physical medicine and re- 
abilitation. The Annual Awards Committee suggests that members of the 
American Congress and American Society of Physical Medicine and 
Rehabilitation bring this announcement to the attention of interested 
persons. The following rules and regulations apply to the contest: 

|. Any subject of interest or pertaining to the field of physical 
medicine and rehabilitation may be submitted. 

2. Manuscripts must be in the office of the American Congress of 
Physical Medicine and Rehabilitation, 30 N. Michigan Ave., Chicago 2, not 
later than June |, 1953. 


3. Contributions will be accepted from medical students, internes, 
residents, graduate students in the pre-clinical sciences, and graduate 
students in physical medicine and rehabilitation. 

4. The essay must not have been published previously. 

5. The American Congress of Physical Medicine and Rehabilitation 
shall have the exclusive right to publish the winning essay in its official 
iournal, the ARCHIVES OF PHYSICAL MEDICINE AND REHABILITATION. 

6. Manuscripts must not exceed 5000 words (exclusive of headings, 
references, legends for cuts, tables, etc.), and the number of words should 
be stated on the title page. An original and one carbon copy of the manu- 
script must be submitted. 

7. The winner shall receive a cash award of $200, a gold medal 
properly engraved, a certificate of award and an invitation to present the 
contribution at the 3\st Annual Session of the American Congress of 
Physical Medicine and Rehabilitation at the Palmer House, Chicago, 
August 31 through September 4, 1953. 

8. The winner shall be determined by the Annual Awards Committee 
composed of four members of the American Congress of Physical Medicine 
and Rehabilitation. 

9. All manuscripts will be returned as soon as possible after the name 
of the winner is announced. 


10. The American Congress of Physical Medicine and Rehabilitation 
reserves the right to make no award if, in the judgment of the Annual 
Awards Committee, no contribution is acceptable. The Congress may also 
award certificates of merit to contributors whose essays may be considered 
second and third best submitted. Announcement of the winner will be made 
before August |, 1953. Officers and members of the American Congress 
and the American Society of Physical Medicine and Rehabilitation are not 
eligible for this award. 
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STIMULATOR 


@ Electric stimulation may be of 
greatest value in restoring muscle function after injury or 
partial paralysis. 


The smooth, surging faradic current produces muscular 
contract:on stimulating a normal voluntary contraction. 


The galvanic current aids in electrodiagnosis of muscles and 
nerves, ion-transfer and medical galvanism. Pollock' found 
electrodiagnosis of nerve lesions accurate in 100 per cent of 
cases in which denervation followed a complete lesion . . . 


1. Pollock in Svien, H. J., and Dodge, H. W., Jr.: Peripheral 
Nerve Injuries, GP 5:57 (March) 1952. N 
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In a period when science becomes a 
matter of public interest and newspaper 
material, when research projects of many 
million dollars are set up comprising an 
amassment of manpower into thousands 
of research workers, when particle accel- 
erators of formerly unheard of dimen- 
sions, and electronic computers requiring 
tens of thousands of electron tubes are 
built, it becomes necessary at times to 
pause and to consider the impact of such 
a development upon research, its mean- 
ing and aims, its purpose and methods. 
Such a reflection involves considerable 
difficulties. A  scientist’s judgment of 
what constitutes “real research” is highly 
subjective and is only too easily influenc- 
ed by the research worker’s own attitude, 
education, and temperament; and an ob- 
jective measure of what constitutes basic 
progress can be arrived at only over a 
period of years, sometimes exceeding the 
lifetime of a scientist. Medical libraries 
are crowded with research papers which, 
at the time of their publicatton, were 
considered to be of great scientific im- 
portance, and which years later had only 
some historical significance or not even 
that. Yet, the difficulty of arriving at a 
proper judgment must not deter us from 
trying our best to give an answer to the 
meaning of the present development and 
the purpose of research. In fact, a 
knowledge of what constitutes progress 
in research today is not only of academic 
interest: it is of fundamental, practical 
importance. It will help us to determine 
the best direction research should follow, 
and the way in which it is to be best 
carried out. 

The impulses that lead to a man’s 
scientific activity are many — the goal 
is generally only one: “to find out 
something.” Applied to the natural sci- 
ences this “something” usually means the 
structure or the behavior of a natural 
object or the rules and laws that govern 
a natural phenomenon or a natural pro- 
cess. In this respect science of today is 


RESEARCH METHODOLOGY* 


K. S. LION, PH.D.** 
CAMBRIDGE, MASSACHUSETTS 
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not different from that of a hundred 
years ago, and it never will be. However, 
the description of a natural law or a 
natural process can be given in a variety 
of terms. The more fundamental and 
elementary the concepts used in the de- 
scription, the more basic will be the un- 
derstanding and the knowledge obtained 
from the discovery. Here is the point 
where modern science deviates distinctly 
from the older practice. The basic sci- 
ences, physics and chemistry, have un- 
dergone a_ revolutionary development 
during the past decades, culminating in 
the formulation of natural laws of the 
most general validity, in the develop- 
ment of the most basic concepts, and in 
the discovery of the elementary particles 
of matter. These concepts are new, more 
elementary and more fundamental; they 
will therefore permit us to state a natural 
law in more basic terms and with a more 
general meaning than ever before. The 
advantages are obvious. Without the 
use of a basic description or without 
systematics and the logical skeleton of a 
science, every single phenomenon de- 
mands a special explanation. In con- 
trast herewith, on the basis of a logical 
science, every single phenomenon can be 
explained by a limited or small number 
of general laws. Where such an explana- 
tion has not yet been furnished, we can 
be reasonably sure that it will*be fur- 
ished one day by the same laws. The 
impact of this philosophy has funda- 
mentally influenced Physics and Chemi- 
stry. It is safe to predict that the re- 
sult will be of equal revolutionary im- 
pact upon the biological sciences. ‘This 
development will permit us to use the 
more general micro-structural and statis- 
tical concepts where the macroscopic and 
continuity concepts used in the past were 
inadequate. For instance, the concepts 


*Read at the Thirtieth Annual Session of the 
American Congress of Physical Medicine, Instruction 
Seminar, New York, N. Y., August 28, 1952. 


**Associate Professor of Applied Biophysics, De- 
partment of Biology, Massachusetts Institute of Tech- 
nolowy, Cambridge, Mass. 
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of electric conductivity or of diclectric 
constant are of a macroscopic nature; 
applied to the microstructure of a nerve 
or of a membrane they lose their signifi- 
cance, A description of an electrical con- 
duction process in such media seems to 
be much more adequate in terms of en- 
ergy levels of electrons and work func- 
tions. Similarly, it is very likely that the 
process of muscle contraction or of ac- 
tion potential propagation will never be 
satisfactorily explained without the con- 
cepts of quantum mechanics. 

These examples have not been chosen 
to scare the reader with the heavy arma- 
ment of theoretical physics, but rather 
because in these examples the use of 
basic physical concepts seems indispensa- 
ble for a satisfactory solution. Of course, 
we are aware that in the fields of biologi- 
cal and medical research there is. still 
ample space for work on a “classical” 
base. Even so, any research work in these 
fields seem to represent a more valuable 
contribution the more it uses the ele- 
mentary concepts of PHYSICS AND CHEM- 
ISTRY. 


The need for an explanation in terms 
of basic physical concepts makes it man- 
datory for any experimental research 
work that deals with physical phenomena 
to use physical research methods. ‘This 
may sound obvious, but such is not al- 
ways the case. As an example, we men- 
tion the mitogenetic radiation: a radia- 
tion of a physical nature apparently 
emitted from some biological objects. 
The radiation is invisible and its exist- 
ence has never been proved beyond 
doubt with physical methods. However, 
the radiation stimulates mitosis in other 
biological objects brought into the vicin- 
ity of the emitter which can thus be used 
as detectors. ‘his kind of a detection is, 
of course, Open to criticism. ‘The situa- 
tion would be vastly different if a physi- 
cal measurement would permit the de- 
termination of the physical nature and 
of the energy of the emitted radiation, so 
that the radiation process could be cor- 
related with chemical processes going on 
in the emitting substrate. 

The example is of twofold interest; 1 


April, 1955 


not only shows the great superiority of 
measurements in physical terms and 
magnitudes (which would open the way 
to a much more thorough understand- 
ing and interpretation), but the exam- 
ple also introduces the peculiar difficul- 
ties of physical measuring methods. 
There are, of course, quite a number of 
sensitive measuring methods available 
that permit the indication of the small- 
est amount of radiation that can possi- 
bly be emitted, namely of a single 
quantum. However, the smaller the 
amount of such quanta, the larger is the 
expected statistical error, and also is the 
influence of external disturbances or of 
unavoidable natural fluctuation within 
the measuring instrument. These distur- 
bances are called noise, and any magni- 
tude to be detected or measured, with 
an accuracy of say 5 per cent, must ex- 
ceed the noise level by a factor of 100:5, 
i.e. by a factor of 20. The effort of the 
research worker, therefore is directed to 
the designing of his experiment in such 
a way as to make the signal-to-noise 
ratio as large as possible. Unfortunately, 
this is not so simple or obvious that any 
research worker, for instance one with 
an education in experimental physiology, 
could dream up an appropriate instru- 
ment. Yet, the influence of noise upon 
the result is of considerable practical im- 
portance: for instance, in the measure- 
ment of action potentials, in myography, 
clectroencephalography, measure- 
ments of ocular sensitivity and many 
other magnitudes. This requires famili- 
arity with the field of instrumentation 
and the basic laws that determine the 
operation and the effect, the ultimate 
resolving power and the natural limits 
of research methods. 

All these things are by no means new. 
For instance, the natural limit of the re- 
solving power of a microscope has long 
been a favorite examination topic in 
premedical physics, but the practical im- 
portance of these and other fundamental 
problems in instrumentation has become 
more acute through the development of 
new electronic methods, instruments and 
instrument systems. It used to be possible 
to “see through” a simple experimental 
setup) without the use of analytical 


methods. “This possibility does not exist 
any more in an extended system of the 
type used today in many physical, bio- 
logical and biophysical investigations, 
and it so happens that at the present 
time a new science comes into existence, 
whose object is the study of instruments 
and research methods. 

Examination of an older physics text 
will show Newton’s laws side by side 
with the cathetometer, the Wheatstone 
bridge or the method for the measure- 
ment of optical brightness. Modern 
physics texts show a tendency to break 
away from this tradition, and to em- 
phasize a more theoretical treatment of 
physics. The measuring method and the 
instrument are treated only where they 
serve to clarify the physical concept, such 
as energy, wavelength, free mean path. 
This does not mean that the knowledge 
of instruments and methods is less signi- 
cant than it used to be; it seems rather 
that the reverse is true: an ever increas- 
ing number of students, after leaving the 
universities, go into experimental and 
developmental careers, not only in the 
fields of biology and medicine, but like- 
wise in fields such as physics, engineer- 
ing sciences, chemistry, drug and food 
technology, acronautics, textiles and 
many others. The need for comprehen- 
sive education in the field of instrumen- 
tation and methodology is very consider- 
able. In fact we have observed over a 
period of many years that the more re- 
search minded a man is, the more he 
expresses a need for a comprehensive 
knowledge in instrumentation and 
methodology. 

If one follows the development a little 
closer, one will find that the field we 
are talking about has broken away 
from physics and is becoming a separate 
field and a science in itself. Looked 
upon with contempt at times during its 
infancy (and sharing this fate with most 
other sciences in their infancies) it has 
grown, not only out of necessity, as a 
service course, not as an accumulation 
of techniques and tricks, but out of the 
recognition that it has the character and 
the attraction of any science, and that 
it incorporates the elements and the logi- 
cal structure of a science. 
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A tew words concerning the termi- 
nology used may help to clarify the pur- 
pose and extent of this science. ‘The 
word Instrumentation is most frequently 
used, but it may be misleading and refer 
to the rather technical aspect of the 
field. ‘The word Methodology seems to 
be much more adequate; it places the 
emphasis correctly upon the essentials, 
namely the method, which is permanent, 
rather than upon the instrument which 
usually undergoes changes. ‘The word 
methodology was originally introduced 
in the philosophical system of logic by 
Kant and refers to that part which 
proves the logical justification of the 
methods to obtain information in the 
different branches of science. The 
widening of this concept to include the 
methods used to obtain information by 
experiment in the natural sciences seems 
logical and permissible. Other names 
have been proposed such as Instrumen- 
tology (Klopsteg), Metrology or Metro- 
nomy. Whatever the ultimate nomen- 
clature will be matters very little; the 
field is centrally well defined as the sci- 
ence that deals with the physical means 
and instruments to obtain information. 
Of course, at the periphery this defini- 
tion is vague and rather inadequate, as 
in most other fields of science. 


It is not the intention to furnish here 
an outline of the entire field of method- 
ology, but it may be of interest to discuss 
some representative trends in the present 
development of instrumentation, in par- 
ticular with respect to their possible ap- 
plication in medical research. One of the 
most widely advertised developments is 
that of computers, electronic and other- 
wise. ‘There are two different types of 
computers, the digital and the analogue 
computer, The digital computer is best 
described as a desk calculator. It is an 
adding or subtracting machine, and can, 
by repeated action, perform multiplica- 
tions, divisions, and other computations. 
The usual motor driven gear arrange- 
ment is frequently replaced by electronic 
means, with the result that computations 
can be carried out at a speed many or- 
ders of magnitudes higher than were 
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possible with the old desk calculator. 
This high speed makes it possible to 
compute entire series of curves or func- 
tions within fractions of a second. The 
information is usually fed into the ma- 
chine by punched cards or punched tape. 
The original information or any result 
or interim result can frequently be stored 
within the machine, and picked up at a 
later time in the calculation process. 
These storing devices have obtained 
some notoriety under the name of 
“memory systems.” As an example of 
such a system we mention a magnetic 
one: A core of some ferrous material is 
arranged within a coil. If a current pulse 
is sent through the coil, the core will 
become magnetized, the direction of 
polarity depending upon the current 
pulse passing through the coil. The core, 
therefore, “remembers” the pulse direc- 
tion, and this information can be picked 
up by a suitable element. If the informa- 
tion is no longer needed, an alternating 
current is sent through the surrounding 
coil which demagnetizes the core, so that 
it is ready for the storage of new in- 
formation. It is obvious that for exten- 
sive computations involving many figures 
a great number of tubes and storing de- 
vices is needed. 

Different from the digital computers, 
and probably of much greater interest 
in medical research is the analogue com- 
puter. Such a computer is primarily a 
“simulating system,” which may be ex- 
plained by the following example: As- 
sume that we are interested in the study 
of a nerve-muscle preparation and that 
we would like to know more about the 
influence of a circulating system which 
either furnishes new nutrient solution or 
carries away waste products. Assume fur- 
ther that we would like to change the 
different parameters involved in_ this 
process, such as rate of flow, metabolic 
rate, etc., and determine their influence 
upon this process; we then have a fairly 
complicated system before us. Of course, 
one could vary one parameter at a time 
and determine its influence by chemical 
analyses in every step, but such a pro- 
cedure would be enormously time con- 
suming and would require considerable 
effort and expense before we arrive at a 
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picture of the entire process. It would 
be far simpler if the magnitude we are 
interested in, for instance the concen- 
tration of a certain constituent of the 
metabolic product, could be indicated 
directly on a meter, or if the variation 
of this concentration with rate of flow 
could be viewed on the screen of a 
cathode ray tube, or plotted on a graph 
with a coordinate recorder. In some 
cases it may well be possible to build an 
experimental setup of the described 
type, but in most cases such a procedure 
would be too complicated or expensive 
and might not warrant the effort. An- 
other alternative would be the use of 
mathematical analysis, but here again 
new difficulties may appear. It may be 
very difficult or even impossible either to 
set up an equation or to find numerical 
values to insert into the equation, or the 
solution of the equation may be time 
consuming or altogether impossible. 
Here then is the point where an ana- 
logue computer may offer some help, 
this means that it may be profitable to 
build a model, preferably of an electri- 
cal nature, in which the single compon- 
ents imitate and thus characterize the 
single biological steps involved in the 
phenomenon under investigation. For in- 
stance, the production and accumulation 
of a metabolic product may be replaced 
by a voltage charging a capacitor, while 
the action of the circulatory system may 
be presented in such a model by a resis- 
tor which discharges the capacitor or by 
a voltage source with opposite polarity 
which has the same effect. If such a 
model is set up intelligently, it becomes 
relatively simple to vary the different 
parameters by hand or automatically, 
and to observe the effect of every one 
of them on an electric indicator. By 
further modifying the model one can 
approach the reality to any desired de- 
gree. Analogue computers of this type 
have been used to visualize processes like 
the propagation of nerve action poten- 
tials (O. H. Schmitt) or thermal pro- 
cesses within organisms, or in radiation 
therapy. They have helped in problems 
of physiological acoustics and theory of 
hearing; they can be used in problems of 
ergometry and muscular fatigue. They 
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represent auxiliary methods, similar to 
other mathematical or physical methods 
which permit clarification of the entire 
investigation and reduce the number of 
experiments needed. 

The methods of analogue computa- 
tion have been particularly successful 
through the use of electronic methods 
which permit fairly accurate addition, 
subtraction, multiplication, division, in- 
tegration and differentiation, and the 
generation of almost any type of mathe- 
matical functions. This is one reason why 
electronics has found wider application 
in medical and biological research than 
before. Besides, the use in computers, the 
present trend is towards the development 
of electronic research methods using 
pulses and pulse techniques. It is possible 
now to count pulses occurring at a rate 
of several millions per second, and not 
only to count them, but to sort them ac- 
cording to size or width, or frequency. 
Of particular interest in this respect is 
the development of discriminators and 
gate circuits which will pass only pulses 
of a predetermined size, while smaller, 
as well as larger pulses are rejected. Such 
instruments may prove to be most useful 
in the field of electro-myography. 

The electronic amplifier is still the in- 
strument of greatest interest and of 
widest use in medical reseerch and prac- 
tice. Through the use of appropriate 
feedback circuits it has become possible 
to increase the stability of amplifiers so 
that measurements at highest sensitivity, 
i.e. smallest input voltage of several 
microvolts only, can be made with con- 
siderable accuracy. ‘There are some 
features, which may not be particularly 
new, but which have been technically 
improved to such an extent that an 
electronic amplifier can be applied 
where unsurmountable difficulties form- 
erly excluded them. One of the main 
difficulties in studying any kind of elec- 
tric phenomena in man has always been 
the presence of disturbing potentials, for 
instance line voltages. Through the use 
of differential amplifiers one has tried to 
cancel these parasitic potentials, and 
methods have been developed which 
permit measurement of a desired poten- 
tial, even in the presence of a disturbing, 
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so called “in-phase” potential exceeding 
the desired potential by a factor of more 
than 50,000. However, the method has 
certain limitations concerning the 
grounding of the amplifier or the 
patient. With a new method this diffi- 
culty is also eliminated. The biological 
potential to be measured is applied to a 
small radio frequency oscillator, modi® 
lating the transmitted message. The re- 
ceiver and amplifier are locally and elec- 
trically separated from the subject, and 
the grounding difficulty is thus over- 
come, 

The high vacuum-heated cathode 
electron tube has found a competitor in 
the grid controlled crystal, the transistor. 
Such a transistor usually consists in a 
germanium single crystal which, by ap- 
propriate chemical and thermal treat- 
ment, has a region in which a surplus of 
electrons exists, and another region 
where there is a surplus of positive 
charges (or a lack of electrons). If an 
electric field is applied, the electrons 
tend to move and cause a current, 
whereby the magnitude of current can 
be controlled by the potential applied to 
a barrier layer between both regions. 

The transistor has a number of valu- 
able advantages, such as extremely small 
size, no required heating source, and 
minute supply voltage requirement, all 
of which may be of advantage in cases 
where an entire amplifier has to be used 
within a living organism, Such applica- 
tions may be rare at the present time, 
but there may arise a need for them in 
times to come. On the other hand the 
transistor furnishes only a small output 
power, and most undesirable for many 
biological research methods is the fact 
that the transistor has a low input im- 
pedance and, therefore, draws consider- 
able current from the object under in- 
vestigation. 

Of particular value in the field of 
biology is the one electronic instrument 
which has just the opposite character. 
The cathode follower, because of its very 
high input impedance, has become a 
most valuable instrument, in particular 
when the problem is concerned with the 
measurement of potentials occurring in 
single nerve fibers or membranes. 
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It may be worthwhile here to make a 
statement concerning the input imped- 
ance of electronic circuits. It is correct 
that input impedances in the order of 
magnitude of many megohms can be ob- 
tained, up to about 10° ohms or even 
higher. But this input impedance is not 
constant and varies with the applied 
voltage. When it is necessary to measure 
over a wide range of input voltages, the 
older string electrometers, for instance 
the Lindemann clectrometer, still offer 
input impedances several orders of mag- 
nitude higher than can be obtained with 
electronic instruments. It seems 
times that these older instruments such 
as the electrometer or galvanometers 
have been forgotten or are considered 
outmoded. Such an opinion is, of course, 
not always justified. The galvanometer 
is still the instrument with the highest 
available voltage sensitivity, and where 
its low input impedance and its slow re- 
sponse can be tolerated, it offers the de- 
cided advantage of stability and accur- 
acy, besides the above-mentioned sensi- 
tivity. The development in electronics 
has not been without influence upon the 
development in the field of galvano- 
metry, and by the use of appropriate 
feedback systems it is possible today to 
use galvanometers with an effective in- 
put impedance of many megohms. Also 
the period and the damping of galvano- 
meters has been improved and made 
variable through the use of electronic 
means and circuits, 

A particularly inceresting development 
has taken place during the last few years 
(and still is taking place) in the field of 
transducers. A transducer is considered 
any element of instrumentation 
which converts a nonelectric physical 
phenomenon into an clectrical one or 
vice versa. A photoelectric cell, for in- 
stance, changes physical radiation into 
electrical voltages or currents and _ is, 
therefore, an “active” transducer, while 
a fluorescent tube, an incandescent bulb, 
or an X-ray tube acts as passive trans- 
ducer, converting electric energy into 
radiation. These transducers on many 
occasions have been the weakest link in 
research instruments, but lately a great 
amount of research activity has helped 
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to improve the well known older meth- 
ods and to create new ones. A few ex- 
amples field of 
electric transducers may help to illus- 
trate this development. Mechanical dis- 
placements are frequently used as indi- 
cations of other magnitudes of interest in 
some investigations. Pressure variations, 
for instance, may cause a mechanical dis- 
placement of a membrane. Also volume 
variations, thermal expansions or con- 


from the mechanic- 


tractions, liquid or gaseous flow, varia- 
tions in density of gases or liquids, the 
position of a needle in the groove of a 
phonograph record, or such biological 
phenomena as heart activity or ballisto- 
cardiac activity, blood flow or muscular 
action may all cause the displacement 
of a mechanical member. In a few cases 
the measurement may be made directly 
by observation of this displacement; but 
in other cases the movement is so small 
that electrical amplification is required, 
or electric circuits are used to modify 
the output in other ways, such as for 
integration, discrimination, _ filtering, 
sorting, etc. In order to feed the primary 
information, i.e. the mechanical dis- 
placement into an electric system, it is 
necessary, therefore, to convert it into 
an electric magnitude, either in a volt- 
age, or a current, or a resistance varia- 
tion or in any other way. The great var- 
iety of methods available for this pur- 
pose is a clear indication that the solu- 
tion of this problem is not very simple. 
If the displacement is large and the 
mechanical force available is sufficiently 
great, the displacement can be made to 
cause a variable resistance or potentio- 
meter to move; but this method, while 
relatively simple, frequently causes a 
variation in steps, instead of a continu- 
ous resistance variation, and is likely to 
also introduce contact noise. The resist- 
ance strain gauge is sometimes applied, 
but the relative variations in this gauge 
are small and considerable electronic 
means are needed for the conversion, 
detection and measuring of the signal. 
Also the resistance strain gauge (and so 
also the electrolytic transducer based 
upon the variation of the electric path- 
way in an electrolyte) is very sensitive to 
temperature variations. An entirely dif- 
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ferent group of transducer tries to solve 
the problem with electromagnetic induc- 
tors, either by varying the air gap, or 
by changing the magnetic properties of 
the core (magnetoelastic or reluctance 
variation method). [The mechanical 
force connected with the displacement 
must be large, of course, compared to 
the electromagnetic forces acting in the 
magnetic cireuits.] The requirements 
for the subsequent electrical circuits are 
usually severe. A third group makes use 
of the variation of capacitance between 
two clectrodes, and since the electro- 
static forces in the capacitor are gener- 
ally much smaller than the electromag- 
netic ones in the inductor, the capacitor 
method lends itself to the measurement 
of displacements where only very small 
forces are available. The requirement to 
enable the subsequent electric circuits to 
pick up the capacitance variation is at 
least as severe as for the inductance 
method, sometimes even more so. A 
particularly simple new method is avail- 
able where large forces or pressures, but 
only small displacements, are available. 
‘Transducers made from Barium titanate 
and operating on piezoelectric principles 
have been developed lately and offer a 
very promising method for the measure- 
ment of forces and mechanical pressures. 

Perhaps the most important, and cer- 
tainly the most interesting trend in 
methodology, is the part that deals with 
certain analogies in complex systems. 
These systems can be of a physical nature, 
for instance an apparatus, a Circuit, or 
a network; or they can be of a biologi- 
cal nature, such as a cell, an organ, or 
a body; but a system can also be under- 
stood in a more general sense and can 
be an organism, a structure, a soc iety, 
ete. The important point is that in all 
these systems an agent acts at the input, 
and a response is created at the output of 
this system, in accordance with the system 
characteristics. It is now of considerable 
interest to show that under certain con- 
ditions very general rules can be found 
that govern the behavior of all such 
equivalent systems. The mathematical 
treatment of all such equivalent systems 
is in general identical, even though the 
physical or physiological interpretation 
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can be very different. One can see im- 
mediately that the problems in system 
research are easily accessible to analogue 
computation. The application of “system 
research” to biological problems has 
found notoriety under the name Cyber- 
netics (Wiener), a very promising new 
science which is likely to furnish, from 
the investigation of simple response 
characteristics, information as to the 
type of the investigated system and to its 
operating principles. It is perhaps not 
exaggeration to say that Physical Medi- 
cine in the future will gain its greatest 
benefit from such system investigations. 
For instance, in the problems of muscle 
rehabilitation we have a complex system 
before us showing some very typical re- 
sponse characteristics which reoccur in 
every equivalent case with considerable 
regularity. It is beyond any doubt that 
the system is very complex; it involves 
physiological as well as psychological 
factors, and one cannot expect to un- 
derstand the connection of the single 
processes and linkages at the present 
time. But it is very probable that system 
research in the near future will give us 
some information as to the type of a 
system we have to deal with, and to the 
number and kind of elements and feed- 
back loops that are involved. Once we 
succeed in understanding the entire sys- 
tem, it may well be possible to separate 
or isolate experimentally the single ele- 
ments involved, and to study, with 
physical methods, the elements them- 
selves under normal and_ pathological 
conditions. Such research seems to be of 
a much more fundamental nature be- 
cause it considers the partial effect of 
every element involved in the process 
under investigation, i.e, the contribution 
of the physical, chemical, physiological 
and psychological factors involved in a 
complex process. 

We have tried to give a short account 
of the present trends in the field of re- 
search methodology. We hope to have 
shown that research, either in the field 
of medicine or in the field of method- 
ology involves not the building of equip- 
ment or the design of instruments, or the 
process of making measurements, not 
even of making better diagnoses or ther- 
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apies, but that good research is con- 
cerned primarily with the finding of the 
laws and rules that govern the behavior 
of a natural phenomenon. We frequently 
see accumulations of experimental data 
obtained with considerable expense and 
manpower. Such data can be vatuable, 
but sometimes they represent more ma- 
terial that can be reasonably understood 
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and analyzed, and the invested effort is 
frequently wasted. Where this is not the 
case, where research is carried out with 
the knowledge that its supreme goal is 
understanding and descriptions in terms 
of elementary units and magnitudes, it 
will profit through the use of the modern 
science of research methodology. 


Rehabilitation Of The Hard Of Hearing* 


HOWARD A. CARTER, M.E. 
CHICAGO 


In 1951 there were approximately 
10,000,000 people in the United States 
who were hard of hearing to some extent 
in one or both ears but only about 
4,000,000 were believed to have serious 
handicaps. Approximately 100,000 peo- 
ple in the United States were totally 
deaf. In the same year, 20,000 deaf chil- 
dren were being educated in 75 public 
residential 178 day 
schools and 48 denominational and _ pri- 
vate schools for the deaf in the United 
States. Approximately 1,000,000 children 
in public schools were hard of hearing 


schools, public 


. but not sufficiently handicapped to re- 
quire hearing aids or lip reading. It was 
conservatively estimated that about 1,- 
000,000 hard of hearing in the United 
States wore hearing aids. ‘Thus there are 
approximately 3,000,000 hard of hear- 
ing having a serious handicapping loss 
who do not use hearing aids but should 
Some 5,000 people have had the fene- 
stration operation, 

There is a difference between the term 
“hard of hearing” and the “deaf.” The 
word “deaf” is used in the modern dic- 
tionaries, unfortunately, to designate 
both the hard of hearing individuals and 
those people who are totally unable to 
hear. In circles, the 
“hard of hearing’ means that a person 
has difficulty in hearing the spoken word. 
A deaf person on the other hand cannot 
hear at all, or if he does, can hear only 
loud noises such as near-by explosions. 
He may hear, but cannot understand 
words shouted at the ear. The deaf per- 
son does not have usable hearing which 


otological term 


will enable him to receive and carry out 
instructions by the spoken word. The 
most satisfactory method of rehabilitat- 
ing a deaf person is by lip reading. Sign 
language is used to some extent but in 
general lip reading is preferred. 

At the present time the rehabilitation 
of the hard of hearing can be accom- 
plished by: 1. Surgical operation; 2. The 
proper selection of a hearing aid; 3. Lip 
reading or communication by observing 
the movement of the lips, mouth and 
throat muscles together with other signs 
and gestures. 

The surgical method will not be dis- 
cussed in this paper, Suffice it to say that 
anyone desiring information on this sub- 
ject should consult a qualified otologist. 
who will make an otological examina- 
tion, employing an audiometer, a device 
for measuring the acuity of hearing, and 
will determine whether the patient’s type 
of deafness is amenable to the fenestra- 
tion operation. As implied, a window 
is made through the bony wall of the 
middle ear into the horizontal semicircu- 
lar canal by a delicate surgical operation. 

As mankind uncovers the secrets of 
physics and engineering the knowledge 
is applied to the rehabilitation of the in- 
jured. At one time, rehabilitating the 
hard of hearing comprised use of a tube, 
horn or sign language. The speaking 
tube was a means by which the sound 
from the speaker was concentrated and 
directed to the deafened ear. Such an in- 


*Read at the Thirtieth Annual Session of the 
American Congress of Physical Medicine, New York, 
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strument was highly efficient and still is; 
but for obvious reasons it was inconveni- 
ent and could not be used until both per- 
sons were set for conversation. The horn 
was said to gather the sound and con- 
centrate it at the ear 

Since the time of Galileo, some 300 
years ago, lenses have been ground and 
have been used to rehabilitate the visual 
acuity of the eye. The modern hearing 
aid is not more than fifty years old. The 
electrical hearing aid is the result of the 
invention of the telephone, but significant 
progress was accomplished only follow- 
ing the introduction of the electronic 
technique into its design. The modern 
electronic hearing aid is an instrument 
of notable technical development and 
with all its shortcomings is still consid- 
ered a far reaching achievement. 

The hearing aid is used largely for re- 
habilitating the hard of hearing. Most 
hearing aids are supplied through hear- 
ing aid salesmen or agents for some 
hearing aid manufacturer, of which 
there are fifty or more in the United 
States; twenty-six manufacturers of 
hearing aids have instruments on the ac- 
cepted list of the Council on Physical 
Medicine and Rehabilitation. Of recent 
development are centers or clinics which 
are manned by qualified persons able to 
make a systematic examination of the 
hearing of an individual and to suggest 
the type of hearing aid by a trial method 
which might help. 

A rehabilitation facility for the hard 
of hearing is known by several names 
but usually they are called “hearing 
clinics” or “hearing centers.” The otolo- 
gist prefers the name “hearing center” 
and deprecates the term “hearing clinic.” 
These facilities offer testing, educational 
and rehabilitational services for children 
and adults but are not engaged in the 
sale or servicing of hearing aids or their 
accessories. The facility is distinguished 
from the general practice of otolaryng- 
ology because of its emphasis on the 
audiological testing, social, educational 
and economic problems of the hard of 
hearing individual. 

According to the evidence in the office 
of the Council on Physical Medicine 
and Rehabilitation there are 117 facil- 
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ities in the United States that offer serv- 
ices from mere advice to the hard of 
hearing to a very high degree of testing 
procedures and the selection of hearing 
aids. These facilities are sponsored** as 
follows: 


1 
Pubiic Health 3 
Schools and Institutions... 7 
American Hearing 24 


Hospitals and Medical Schools..............+: 33 
Universities and Colleges 


**Some have overlapping spomsorships, 


Although definitive standards have not 
been set up, the consensus on the sub- 
ject is that a hearing center or rehabilita- 
tion facility for the hard of hearing 
should meet the following requirements: 


(1) It should have equipment for evaluating 
the hearing from a prosthetic point of view 
and means to determine the advisability 
or feasibility of a hearing ald. 


(2) It should be capable of determining 
whether a hearing aid will be satisfactory 
and to give selective evaluation of the am- 
plification required. 

(3) It should afford physical 
ficiently commodius for the 
undertaken. 

(4) It should provide a special room, such as 
a sound-conditioned chamber, or location 
for supplying the quiet environment which 
is necessary for making the test. 


(5) It should maintain a stock of hearing 
aids with which the tests are carried out 
for selecting a hearing aid 


(6) It should have ways and means of fol- 
lowing up the patient 

(7) It should provide medical services or 
should have a set policy of obtaining oto- 
logical diagnosis and adhering to medical 
recommendations in advance of making 
final recommendations regarding the hear- 
ing aids. Generally speaking, a facility 
should not process a case before receiving 
a report of a recent examination by a 
qualified otologist (it is relevant to state 
that this ideal medical cooperation is not 
achieved at the present time but efforts 
are belng made to accomplish this close 
cooperation.) 

(8) The facility should maintain a schedule of 
fees for the services it offers in connection 
with hearing ald selection. This schedule 
should be a reasonable one 

(9) It should not engage in the sale of hear 
aids or accessories. 


quarters suf- 
lests to be 


(10) The facility may offer the service of mak- 
ing impressions for ear molds and make 
arrangements with a local company for 
manufacturing the ear pleces 

(11) It should have a high degree of ethical 


relations with the medical profession, pa- 

tients and hearing aid purveyors. 
The personnel engaged in hearing aid 
selection and rehabilitation of the hard 
of hearing might well also satisfy the 
following requirement: ‘The supervisor 
of the program shall have a certificate 
in audiology (the science of sound as 
referred to hearing). A knowledge of 
the physics of sound (acoustics) ; how 


vid 
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audiometer and other 
hearing testing equipment; of the rudi- 
ments of lip reading and instructions on 
how to teach the hard of hearing to un- 
derstand and to operate a hearing aid 
and on the limitations of the instrument. 

Recently a national board fer the 
certification of hearing aid salesmen has 
been established by a division of the In- 
ternational Hearing Aid Association. 
The particular organization that has 
charge of the certification program is 
called the Society of Hearing Aid Audi- 
ologists. ‘This is an industrial organ- 
ization, and the dealers are attempting 
to improve their relationship with the 
patients and physicians as well as to 
raise the educational standards in the 
field. It is an effort on the part of the 
industry to lift itself by its own boot- 
straps. 

In the opinion of the medical pro- 
fession, this program is a step in the 
right direction, because any self-regu- 
lating organization within a_ highly 
competitive industry is welcomed by all, 
especially the physicians. There are a 
criticisms of the program 
which will have to be dealt with. The 
important one is on the term “audio- 
logy.” This term means the science 
of sound in the field of hearing. It 
i word which is used by highly 
trained individuals, those who have 
taken post graduate work in college of 
the Ph. D. level. Professional men of 
the doctoral level (Ph. D. or M.D.) look 
with disfavor upon the hearing aid sales- 
men taking over the word audiologist 
and applying it to a group of people 
who have not gone through such a rigor- 
ous training. Ways and means are being 
surveyed at the present time to find an- 
other name. Other avenues of criticism 
revolve around the amount of training 
to be given to the applicants for the 
Board of Certification. 

This program has a long road ahead 
and at present it is not approved or dis- 
approved by members of the medical 
profession. ‘They have taken a “wait and 
see” attitude. 

The hearing aid is basically a minia- 
ture public address system. It consists of 
a microphone, a vacuum tube amplifier, 


to operate the 


number of 


is a 
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and an earphone, tantamount to a small 
loudspeaker and fitted tightly into the 
car. 

The hearing aid industry is a highly 
competitive one. It is not too difficult for 
an enterprising man who is qualified in 
electronics to manufacture hearing aids. 
The unit is small and the cost of hand- 
ling components cannot be compared 
with that of a heavy industry. The de- 
vice itself is an asssembled instrument. 
Practically all of the microphones are 
purchased from one supplier, namely, 
the Brush Development Company of 
Cleveland; most of the vacuum tubes are 
purchased from one supplier, namely, the 
Raytheon Manufacturing Company of 
Waltham, Massachusetts. Other com- 
ponents are purchased from the various 
suppliers, and the manufacture of the 
hearing aid becomes a production line 
problem. The distribution is a serious 
undertaking, and herein lie the difficul- 
ties with which a hearing aid manufac- 
turer is confronted. Because of the com- 
petition and the reluctance of the hard 
of hearing individuals to do anything 
about their hearing, manufacturers 
claim it is difficult to sell the products. 
‘Thus, we find considerable lay advertis- 
ing appearing in the public press and 
frequently find exaggerated or mislead- 
ing statements made in order to attract 
the hesitant hard of hearing person who 
is embarrassed by his condition, This is 
one of the reasons why such misleading 
and unwarranted claims as “hidden 
hearing,” “hear in secret,” and “nothing 
in the ear” have appeared in advertising. 
The Council on Physical Medicine and 
Rehabilitation objects to such claims. 


In conclusion it is pointed out that 
the hard of hearing may be rehabilitated 
by the three following methods: (1) 
surgical operation; (2) proper selection 
of a hearing aid; and (3) lip reading. 

Centers are being established for the 


examination and rehabilitation of the 
hard of hearing. In these facilities the 
hard of hearing are given instructions 
(1) on the use of hearing aids and (2) 
on lip reading as a means of communica- 
tion. The reading of lips supplements 
the hearing aid. Otological examinations 
are not given except when a physician 


= 

* 

“4 

. 


HEARING DISABILITY 


is in attendance, but the amount of 
hearing loss in degree of disability is de- 
termined. 

Most of the hearing aids at the pre- 
sent time are supplied through hearing 
aid dealers. The distributors of hearing 
aids are striving to establish an associa- 
tion which will improve relations with 
the patient and the physician and also 
clevate the educational requirements of 
the hearing aid purveyors, The same 
organization is establishing a board of 
certification for the hearing aid salesmen. 


Discussion 
Dr. C. O. Molander (Chicago): Mr. 


Carter has given a fine review of some 
of the highlights in the field of rehabili- 
tation of the hard of hearing. He points 
out the difference between the deaf and 
the hard of hearing. In this paper Mr. 
Carter is concerned with the hard of 
hearing. He outlines rehabilitation pro- 
cedures under: 1. surgical—the fenestra- 
tion operation which should be done 
only by a highly skilled otologist; 2. lip 
reading communication, which is recom- 
mended for the deaf; and 3. proper se- 


lection of a hearing aid, 
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The Council on Physical Medicine 
and Rehabilitation lists 117 public and 
private hearing centers which offer serv- 
ices from mere advice to the hard of 
hearing to a very high degree of testing 
procedures and the selection of hearing 
aids. A model set-up is described. This 
set-up emphasizes the point that pa- 
tients should be referred to these centers 
by otologists. The supervisor of this type 
of center should have a certificate in 
audiology. 


In line with the foregoing, the hearing 
aid manufacturers have organized a So- 
ciety of Hearing Aid Audiologists, with 
a Board of Certification. The purpose 
of this organization is to raise the ethical 
standards of the industry. 


In comparing the two set-ups, several 
questions come to mind: 1. Are the su- 
pervisors of the first set-up trained in 
universities? 2, Will members of the sec- 
ond set-up organize hearing centers with 
a sales office attached? 3. Will not these 
two set-ups compete with each other for 
business? 4. Is there not a similarity be- 
tween these two set-ups and the oculist 
and optometrist? 
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Clinical Applications of Ultrasonic Energy in 


Treatment of Acute and Chronic 


Subacromial Bursitis* 


HERMAN J. BEARZY, M.D.** 
DAYTON, OHIO 


Physical therapy in the form of radi- 
ant heat, hot moist packs, long and short 
wave diathermy, microthermy and elec- 
trotherapy, has long been a recognized 
form of treatment for the acute case of 
subacromial hersitis. Roentgen therapy 
has been accepted as one of the effica- 
cious forms of treatment when physical 
therapy or drug therapy fails to alleviate 
the acute pain of this condition. Stein- 
burg and Roodenburg’ recently reported 
on the use of corticotropin (ACTH) in 
the treatment of acute subacromial bur- 
sitis, and it is their belief that this agent 
is more effective than roentgen radiation 
as a form of therapy. 

The introduction of ultrasonic energy 
as a form of medical therapy and _ its 
application to different diseases has been 
a controversial subject among American 
and European clinicians. In the past few 
years investigation of ultrasonics stepped 
into the foreground of medical interest 
and has stimulated an increasing num- 
ber of publications on this subject. De- 
spite the volume of favorable literature 
that has come from the European clini- 
cians and investigators, a critical review 
of their reports leaves one skeptical as 
to the reliability and scientific accuracy 
of many of the claims made. Certainly 
the reported clinical results of ultrasound 
therapy in some forty-eight different dis- 
eases should not be unconditionally ac- 
cepted. Neither should this form of 
therapy be condemned or discarded un- 
til more fundamental biological studies 
and clinical evaluations can be made by 
American clinicians and investigators. It 
is with such a purpose therefore, that 


*Read (by title) at the Thirtleth Annual Session 
of the American Congress of Physical Medicine, 
New York, N. Y., August 25-29, 1952 

**Director, Department of Physical Medicine 
and Rehabilitation, Miami Valley Hospital, Dayton, 
Ohlo 


we have attempted to evaluate ultrasonic 
energy in the treatment of acute suba- 
cromial bursitis and to present our ob- 
servations and experiences even though 
limited in the number of patients. 


Basic Principles of Ultrasonics 


Ultrasound therapy is a form of physi- 
cal therapy based on the application of 
energy produced by sound waves of a 
frequency between 800 to 1000 kilo- 
cycles per second. The production of 
sound waves of this frequency is based 
on the piezoelectric principle discovered 
by P. Curie in 1880. According to this 
principle, quartz crystals and certain 
other crystals can be electrically charged 
on opposite surfaces when they are sub- 
jected to mechanical pressure. Similarly, 
if such quartz crystals are exposed to a 
high frequency alternating electric field, 
they will oscillate according to their 
It is by means of a 
piezoelectric transducer or crystal that 
the electrical field is transformed into 
vibrations. These vibrations, 
representing the ultrasonic energy, are 
then transmitted to the front plate of the 
treatment head, 

Ultrasonic waves are unable to pene- 
trate air layers even as thin as one hun- 
dredth of a millimeter because the trans- 
mission of sound depends upon the den- 
sity of the medium transversed. Since 
quartz is 1000 times more dense than 
air there is virtually no transfer of ultra- 
sound from the treatment head through 
the air. Consequently, in order to con- 
vey this energy from the treatment head 
to the area to be treated, a coupling 
medium is required which will eliminate 
any air layers and will establish uninter- 
rupted sound contact. Liquid paraffin, 
vaseline, castor oil, or water free of air 


natural frequency. 


ultrasonic 
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are the most widely used coupling media 
for the transmission of ultrasonic energy 
to the patient. 


Treatment Technique 


This study employed two different ul- 
trasonic generators: the Piezo-Vibrator 
with the frequency ot 1000 kilocycles per 
second and a capacity of .25 to 5 watt 
output through a one centimeter crystal ; 
and the Birtcher experimental model 
with a frequency of 1000 kilocycles, a 
capacity of 0.5 watts to 24.5 watts per 
centimeter square (W/cm’) through a 
seven centimeter crystal. 

Ultrasonic energy was administered to 
the involved shoulder by direct contact 
between the treatment head and_ skin, 
using mineral oil as the coupling agent. 
The transducer or treatment head was 
moved in a slow, circular, gliding mo- 
tion, keeping constant contact with the 
skin over the involved area (fig. 1.) 


Fig. |—Direct application of the transducer 
to the involved shoulder using mineral oil as 
the coupling agent. 


Low intensity therapeutic doses of 2 to 4 
watts per centimeter square (2-4%cm’) 
were applied for a maximum time of 
five minutes. ‘Treatments were given 
daily for three consecutive days and then 
three times per week to those patients 
requiring more than three treatments. 
Report of Cases 
Case 1 B.T., a 49 year old white female com- 


plained of extreme pain and tenderness in her right 
shoulder for three days. There was no history of 


trauma or exposure. The pain permitted no sleep 
at night. Physical examination revealed a moder- 
ately severe tenderness over the right subacromial 
bursa and a 50 per cent loss of motion in all 
ranges. Roentgenograms were negative. After three 
consecutive ultrasonic treatments of 2 watts for five 
minutes for each treatment, patient had complete 
relief of all symptoms and a full range of motion 
She was followed for two months with no evidence 
of recurrence 

Case 2.—D.L., a 53 year old white male was 
referred to the Department of Physical Medicine 
and Rehabilitation because of marked pain and 
tenderness in the right shoulder. Acute onset of 
two days’ duration followed a day of heavy work 
in the garden. Examination revealed severe tender- 
ness over the right subacromial bursa and a 90 per 
cent loss of motion through all ranges, Patient 
stated that he had used an electric pad over the 
shoulder and had taken many aspirins In an en 
deavor to relieve pain. Roentgenograms were nor 
mal. The patient was given seven treatments, using 
three watts for five minutes for each treatment 
He reported that the pain had subsided about 50 
per cent and that he could move his arm about 
10 per cent better. There was complete relief of 
all pain and tenderness after six treatments and 
full range of motion after seven treatments. No 
evidence of recurrence 


Discussion 


During the period from June 1951 to 
April 1952, fifty patients were treated 
for clinically diagnosed subacromial bur- 
sitis with ultrasonic ‘herapy. An analysis 
of table 1 shows that there were twenty- 
six males and twenty-four females rang- 
ing in age from 21 to 70, with an aver- 
age age of 46. The right shoulder was 
involved in thirty-three patients; the left 
in sixteen and both shoulders in one pa- 
tient. Forty-three patients were diag- 
nosed as having an acute bursitis and 
seven as having an acute exacerbation 
of a chronic bursitis. In each instance 
the chief complaint was pain, tenderness 
and limitation of motion of from two 
days to one year duration, Seventeen 
patients had received various forms of 
physical therapy including shortwave 
diathermy, microthermy, and roentgen- 
therapy. A total of 293 ultrasonic treat- 
ments were given with an average of 4.9 
treatments necessary to obtain relief of 
pain and tenderness and a normal range 
of motion. Thirty-two patients (or 64 
per cent) reported marked improvement 
of their symptoms and a full range of 
motion: five patients (or 10 per cent) 
had moderate improvement of pain and 
tenderness and a full range of motion; 
two patients were listed as having enly 
a minimal amount of relief of pain and 
tenderness and no increase in the range 
of motion; eleven patients (or 22 per 
cent) had no improvement either in 
pain and tenderness or range of motion. 
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Summary of Fifty Cases of Acute Subacromial Bursitis 


Treated with Ultrasonic Therapy. 


Limit 

Kange 

Motion 
50% t 
90% 
50% 
40% 
50% 
60% 
60% 
10% 
10% 
20% 
10% 
40% 
10% 
40% 


ain 


M 
M 
M 
M 
M 
M 
M 
M 
F 
M 
F 
M 
F 
F 
M 
M 
M 
M 
M 
M 
M 
F 
M 
F 
M 
F 
F 
F 
F 
F 
F 
M 
F 
F 
F 
M 
F 
M 
M 
M 
F 
M 
F 
M 
M 
F 
F 


* GRADING 
} Mild 

Moderate 

Moderately Severe 

! Severe 


It is significant to note that of the 64 
per cent reporting marked improvement. 
all had been treated within one to seven 
days after the acute onset of pain. At 
the same time all the cases reporting no 
benefit from the treatments 
were seen within 


ultrasonic 
a period of between 


Improvement 
Kx Marked Mod Min 


4 


Nowe 


xX 
6 mo 
3 da. 

da. 
2 da. 


BAH 


w 


— 


3min. 
3min. 
3min 
5min. 
/Smin. 
/5min. 
5min. 
3min. 
5min. 
5min. 
3min. 
5min. 
5min. 
5min. 
3min. 
/5Smin. 
5min. 
3W/5min. 
3W/5min. 


3 mo. 
4 mo. 
3 da. 

3 da. 

4 da. 

3 da. 

6 mo. 
1 vr. 

3 da 

2 mo. 
3 da. 
1 


Ox 


cight weeks to one year after the acute 
onset of pain and tenderness. 


Summary 


This investigation of ultrasonics was 
concerned with the clinical and practical 
application of a new form of therapy for 
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Cane Aue Shoulder Onset Dosage 
BT 49 R 3da. 2W/5min. | 

a DL 53 R 3 2 da 3W//5min 

i RD 58 R 3 
i CG 60 R 1 x 
DD 59 L 

x MD 46 R-L 
BC 53 R 
eS McG 25 R 2wk. 3W/5min. xX 
HW 70 R 2 da. 3W/5min. x 
ia BN 31 R 8mo. 4W/5min. x 
a SJ 60 R 4mo. 4W/5min. x 
cee HH 24 L 3mo. 3W/5min. xX 
SV 38 L lwk. 2%W/3min. Xx 

BY SL 38 L 1 wk. xX 
ao KM 51 R 3 mo. X 
a, AJ 44 R 3 wk. ) Xx 
” ’ FE 49 R 40% 1 wk. x 
SD 54 20% 8 wk. X 
ABH 55 L, 6 mo. x 
ae BP 57 R 10% 2 yr. x 
a MC 4 2 da. 
da KE 33 R 80°% } 2 da x 
“ae GB 26 R 60% | 3 da. 
a, LB 52 L 80% } 8 wk. x 
DU 43 R 60% 
MB 32 40% 3 da. 
i HW 70 R 20% } 3 da. 

SN 45 R 50% } 4 da. 

a SE 49 R 10% 3 da. 
AE 67 L 30% } 2 da. 
a BC 70 R 15% 10 Bs 
BL 55 R 10% 10 xX 
BR 41 R 2W/5min. 6 | 
a SH 21 R 70% } 2W/5min. 2 
SR 54 R 40% 242W/5min. 4 X 
cL 43 L 10% 2W//5min. 4 xX 
MM 36 20°% 3W/5min. 9 x 
4 AM 42 R 30° 4W/5min. 10 x 
GV 52 R 50% 244W/5min. 4 

CR 68 R 10% 3W/5min. 10 xX 
4 FR 62 R 80% 2W/5min. 4 
', NR 60 L 70% 3W /5min 3 

a SM 42 R 60% } 3 da. 2W /5min 4 

‘, HS 28 L 70% } 6 da. 2W /5min. 6 

ie HB 42 R 60% } 3da. 2W/5min. 4 
D: ES 21 R 70% 4da. 2W/5min. 6 
ie. EM 64 L 20°% 3mo. 4W/5min. 12 x 
DD 45 L 50% 2da. 2W/5min. 3 
ES 28 R 2da.  2W/5min. 4 
EV 32 R 80°% 3da. 2 


SERUM NEURITIS 


the painful shoulder caused by a suba- 
cromial bursitis. The aim was to evalu- 
ate the effectiveness of this type of ther- 
apy in alleviating the pain and tender- 
ness and to estimate the time and dos- 
age necessary to accomplish this. From 
the data collected, the following facts 
can be stated: 

I—- With low intensity doses, ultra- 
sonic therapy is effective in relieving the 
pain and tenderness of an acute suba- 
cromial bursitis. 

I] — Ultrasonic therapy seems to be 
of little value in the treatment of chronic 
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cases of subacromial bursitis. 

Ultrasonic therapy can be con- 
sidered sale if applied within the limits 
of low intensity therapeutic doses. 

IV — Simplicity of application and 
the short duration of each treatment are 
an advantage to the busy practitioner 
and patient. 


Reference 
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SERUM NEURITIS 


Analysis of Sixteen Cases* 


ARTHUR L. WATKINS, M.D.** 
BOSTON, MASSACHUSETTS 


Serum sickness is a_ well-recognized 
complication of the use of therapeutic 
sera, particularly horse serum. The char- 
acteristic manifestations are urticaria, 
lymphadenopathy, fever, and arthralgia, 
which usually spontaneously disappear 
after a few days of discomfort without 
important after-effects. Very infrequent- 
ly a painful, long-lasting and disabling 
neuritis may occur as a complication of 
serum disease. Although this condition is 
well recognized in the medical literature, 
papers dealing with the subject usually 
consist of only one-to-five case reports 
with a review of the literature. The pur- 
pose of this presentation is to analyze 16 
cases examined by the author during the 
past seven years and to describe in de- 
tail unusual 
patients. 

All 16 patients were male, 15 of them 
ranging in age from 16 to 37, the six- 
teenth being a 65-year-old surgeon. Fif- 
teen had received tetanus antitoxin be- 
cause of an injury, usually an occupa- 
tional accident, the surgeon, for instance, 
having cut his finger while removing a 
plaster cast. One patient had received 


some features in two 
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serum for meningitis. In every instance 
the neuritis was confined to one or both 
upper extremities. In five cases the in- 
volvement was bilateral; but all unilat- 
eral paralysis occurred on the right, re- 
gardless of the site of injection. ‘The dis- 
tribution of muscular weakness was as 
follows: serratus anterior, 12; supra- and 
infraspinatus, 11; deltoid, 9; and the 
ilexor pollicis longus, 3. ‘The trapezius, 
dorsi, 
major, biceps, triceps, and pronator teres 
muscles were each affected twice in this 
series, and the extensor digitorum com- 
flexor 
carpi radialis, flexor digitorum profundus 
I and II, opponens pollicis, abductor 
pollicis brevis, lumbricales IT and H, and 
abuductor minimi digiti, once. If one 
considers the roots responsible for inner- 
vation of the above muscles, the fre- 
quency of involvement coincides with 
that most commonly found in the litera- 
ture. Forty-seven muscles were supplied 
by Cs, 36 by Cs, 21 by C:, 12 by Cs, and 
two by Cs. (See table 1.) 


subscapularis, latissimus teres 


munis, extensor carpi ulnaris, 


Table | — Root Distribution 


Muscles Involved Per cent 
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The usual clinical course is that of the 
onset of serum sickness three-to-ten days 
after the injection. This is manifested by 
a fever of 2-5 degrees Fahrenheit, gen- 
eralized aching of and 
urticarial rash of varying degrees, usually 


muscles joints, 
associated with generalized lymphadeno- 
pathy. Signs and symptoms of neuritis 
classically appear from a few hours <o a 
few days after the serum sickness. Pain 
in one or both shoulders develops and 
may become excruciating, requiring opi- 
ates, One patient has been reported in 
the literature who became psychotic be- 
cause of the severity of the pain.' The 
discomfort usually subsides gradually in 
the course of several weeks, but a patient 
not included in this series was seen by 
the author in the psychiatric section of 
the hospital because of pain that had 
persisted for a year from the onset of the 
neuritis. Weakness appears in the rauscles 
affected within a few hours or days, and 
is followed later by atrophy if degenera- 
tion of the peripheral nerve occurs as 
indicated by the changes in electrical 
Objective changes 
are not striking, being confined to minor 


excitability sensory 


hypesthesia in the dermatomes of the 
roots involved. 

The reported in 
more detail, as the sequence of events 


following case is 


was quite unusual: 


J. B, a 27-year-old carpenter's helper, suffered a 
puncture wound of his left foot at work. He received 
immediate treatment, including injection of tetanus 
antitoxin in his left arm, after tests for sensitivity 
were found negative. The following day he had some 
muscular aches and pains persisting for two days, 
and on the third and fourth days after the injection 
he had a fever ranging from 102 to 104 degrees 
Fahrenheit associated with some lymphadenopathy 
On the sixth day he had pain in his right shoulder, 
followed by some numbness in the terrain of the 
axillary nerve and weakness of abduction. The pain 
and lymphadenopathy gradually subsided, and by the 
thirteenth day his only complaint was weakness of 
the right shoulder. Examination at that time revealed 
poor grade strength of the right supra- and infra- 
spinati and deltoid muscles, with hypesthesia of the 
skin in the area innervated by the axillary nerve, 
and normal electrical excitability of the affected 
muscles 

On the nineteenth day following injection he de 
veloped a glant urticaria and had quite severe joint 
pains. The rash and arthralgia gradually subsided in 
the course of 4-5 days without perceptible change 
in the neurological condition. He did develop a slow 
response of the deltoid muscle on direct current stim 
ulation, but retained response to a tetanizing cur- 
rent in some of the muscle fibers, being classified 
as having a partial reaction of degeneration 

He received physical therapy consisting particularly 
in graded strengthening exercises for the weakened 
muscles. Strength tests five months after injury re 
vealed maximums of 5 pounds for abduction, 7% for 
flexion, and 5 pounds for external rotation, as com- 
pared with 15, 17%. and 15 pounds for the same 
muscle groups on the left. He increased his strength 
2% pounds during the following month when he 
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stopped treatment and returned to work, although he 
had only about 50 per cent of normal power of the 
iffected muscles, 


This case is of interest because of the 
carly occurrence of neuritis and late ap- 
pearance of serum sickness. The follow- 
ing patient, however, had even more 
striking and unusual clinical manifesta- 
tions, 


K. S., a 27-year-old Iinotype operator, received a 
laceration of bis nose while working. The wound was 
sutured and, after a negative skin test, he was given 
: routine prophylactic injection of tetanus antitoxin 
Twelve hours later he developed some red spots on 
his skin with itching, and on the fifth day developed 
urticaria, nausea and vomiting. There was no associ- 
ated asthma, dyspnea, or difficulty in swallowing, but 
because of the persistent vomiting he was admitted 
to the hospital. His temperature was 100.4 degrees 
Fahrenheit, pulse rate 120 per minute, and respira- 
tions normal. He was in considerable distress with 
obvious hyperactive peristaltic activity of the gastro- 
intestinal tract and diffuse fasciculations of the mus- 
cles of the trunk and upper extremities. The lower 
extremities had residual weakness from a childhood 
anterior pollomyelitis, with an essentially flail left 
thigh and leg and only fair-to-good power on the 
right. The general physical examination was other- 
wise not remarkable except for slight weakness of 
the shoulder girdle muscles bilaterally which was 
related to the present illness. Laboratory studies in- 
luding blood calcium, phosphorus and phosphatase 
levels were all normal. The spinal fluld examination 
revealed no cells and normal chloride, sugar, protein 
and gold sol determinations. Electromyograms were 
recorded from the left and right deltoid, biceps, trt- 
ceps, abdominal, quadriceps, hamstring, anterior tib- 
ial, and gastrocnemius muscles. All muscles tested 
except those in the left leg showed frequent, trregu- 
larly occurring diphasic spikes of voltages varying 
from 10-200 microvolts. These records could not be 
distinguished from those commonly seen in patients 
with progressive muscular atrophy or amyotrophic 
lateral sclerosis. The fasciculations gradually sub 
sided over the course of a week as muscular strength 
returned to its previous level and intestinal discom- 
fort disappeared. The patient was discharged two 
weeks after admission with no residual symptoms 


Comment 


It has been estimated that only 15 per 
cent of individuals receiving prophylactic 
or therapeutic sera, usually horse serum, 
develop serum. sickness. There is no 
known way of anticipating this event nor 
any effective prophylaxis, as it occurs in 
the presence of negative sensitivity tests. 
We have no accurate knowledge of how 
frequently the complication of serum 
neuritis occurs. A review of the literature 
in 1949" reported only 100 cases in the 
literature. Other reviews have been 
made by Doyle,’ Bennett, and Fischer.’ 
Serum neuritis is sufficiently uncommon 
to make it worth while to report small 
series of cases and a review of the litera- 
ture for each new generation of gradu- 
ating medical students, and to emphasize 
to practicing physicians and surgeons, 
particularly those in industrial practice, 
the seriousness of serum neuritis. 
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The fact that one physician should sce 
16 cases in seven years suggests that it is 
more common than realized, and because 
of the industrial disability it occasions it 
would seem important that the use of 
tetanus antitoxin be avoided whenever 
possible by previous immunization with 
tetanus toxoid. 

The mechanism of production of 
serum neuritis is still not readily ex- 
plainable. One may postulate reactive 
edema and pressure of the roots in the 
spinal foramina, but only one patient in 
this series, the 65-year-old surgeon, gave 
evidence of narrowing of the foramina 
from osteoarthritic changes. The pre- 
dominance of right-sided lesions is also a 
a puzzling finding. 

The occurrence of widespread muscu- 
lar fasciculations is also hard to explain. 
A second patient in this series also gave 
a history of fasciculations at the onset 
of his neuritis but no electromyograms 
were done. It is of interest that both of 
these patients had some muscular weak- 
ness as a residual of childhood poliomye- 
litis, 

Residual weakness is said to be found 
in about 20 per cent of cases. In the 
present series adequate follow-up was 
not secured; but in 14 cases in which a 
reaction of degeneration was present, a 
significant degree of paralysis developed 
after three months in five cases, and after 
six months in eight patients, two of 
whom showed residuals of 12-18 months’ 
duration. Only two patients had definite 
return to normal power, which occurred 
in one and three months respectively; 
and both failed to develop changes in 
electrical excitability. 


Summary 


1, ‘This study of 16 cases of serum 
neuritis indicates that it is a serious haz- 
ard complicating occupational accidents, 
leading to months of disability and per- 
haps permanent residual weakess of some 
degree. 

2. Quantitative studies of electrical 
excitability have been found to be of 
prognostic value in determining the ex- 
tent and duration of disability. 

%. ‘The neuritis most commonly oc- 
curs following the use of tetanus anti- 
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toxin and has a predilection for the right 
upper extremity and the muscles supplied 
by the 5th and 6th cervical roots. 

4. ‘Two cases with unusual clinical 
manifestations have been described. In 
one the neuritis preceded the serum sick- 
ness; in the other, there occurred gener- 
alized muscular fasciculations resembling 
clinically and. electromyographically 
those seen in progressive muscular 
atrophy. Smooth muscle of the gastroin- 
testinal tract was also involved, but all 
subsided without residual 
within a week, 


symptoms 


References 


Fischer, I. Serum neuritis. 
Med. 35:922 (Oct.) 1951. 
Mishkin, J. A. Unusual reactions to 
tetanus antitoxin. New York State J. 
Med. 49:292, 1949. 

Doyle, J. B. Neurologic complications 
of serum sickness. Am.J.M.Sc. 185:484, 
1935. 

Bennett, A. E. Horse serum neuritis: 
With a report of five cases. J.A.M.A. 
112:590, 1939. 


Ann. Int. 


Discussion 

Dr. Joseph Moldaver (New York) : 
Dr. Watkins’ excellent paper describes 
an interesting syndrome that can result 
from the therapeutic use of a serum. 

‘The syndrome is characterized, first of 
all, by an intense and excruciating pain, 
by paresthesia and hypesthesia. In addi- 
tion to the sensory disturbances there are 
lower motor neuron lesions. There is a 
flaccid paralysis, with atrophy, absence 
of deep reflexes and the usual abnormal 
electric changes. The pathological signs 
are mainly found in the C5 C6 C7 
dermatomes and myotomes. 

I have seen a few cases resulting from 
the use of tetanus antitoxin, starting be- 
tween 8 to 12 days after the injection, 
and would like to make a few remarks 
and ask some questions, 

We all know what is meant by the 
word neuritis; by definition it should ex- 
press an inflammation of a peripheral 
nerve. Most of the toxins and other 
pathological agents do not result in 
actual inflammation of the peripheral 
nerves but in a true primary degenera- 
tion. There is a damage or destruction 
of the axons and of the nerve sheaths, 
but there is no trace of an inflammation. 
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For the past years there has been a 
tendency to substitute the word peri- 
pheral neuropathy or radiculopathy for 
the word peripheral neuritis or radicu- 
litis. In the case of serum neuropathy or 
post vaccinal neuropathy, reported in 
literature, there is no post mortem find- 
ings available, it is doubtful that there 
i real neuritis. I am 
whether Dr. Watkins would not 
prefer the word neuropathy. 

I saw, some years ago, many cases of 
polyneuropathy due to diphtheria; the 
paralysis and sensory changes are the re- 
sult of the exotoxin of the bacteria. The 
toxin seems to spread up centrally along 
the nerves of the affected region, and 
can produce a local paralysis; if the focus 


is a wondering 


also 


is in the throat, the initial paralysis is in 
the palate; if the focus is in the skin, 
there may be a local paralysis of the 
affected region. The toxin is also carried 
in the blood stream and the paralysis can 
spread in the arms and legs and give a 
polyneuropathy. IT mention it, only be- 
cause the onset of the paralysis is also 
about 8 or 12 days after the injection. 
When the paralysis starts, the serum is 
usually discontinued because it is useless 
for the paralysis and because of the pos- 
sible additional serum complication. 
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It is very well known, that some vac- 
cines can also result in a mono- or poly- 
neuropathy. In the Spring of 1949 in 
New York City, 6,350,000 persons were 
vaccinated 


against smallpox. Some 
cases of postvaccinal neuropathy were 
reported. I have personally seen seven 
cases. These patients presented practically 
the same syndrome as the one described 
by Dr. Watkins. The incubation period 
varied between 8 to 12 days. The first 
sign was also an intense and severe pain 
in the shoulder and arm, there 
some sensory changes and also a flaccid 


were 


paralysis. The affected segments were 
mainly C5 C6, on one or both sides. 

It is also worth while to mention, a 
similar syndrome which was described 
during World War II by the British and 
seen among the soldiers of the Near East. 
This has been called “localized neuritis 
of the shoulder girdle” but was not re- 
lated to any injection. This might possi- 
bly be due to some virus infection. The 
mechanism of the syndrome described is 
not known. It is interesting to see that 
the symptoms can be exactly the same for 
both post serum and postvaccinal neuro- 
pathy. Therefore one could postulate 
some allergic reaction or some abnormal 
antigen antibody complications. 
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From earliest time, man has sought a 
satisfactory substitute when it has be- 
come necessary for him to lose an ex- 
tremity. An early Greek author — Aris- 
tophanes, hundreds of years before 
Christ, has mentioned an actor, and a 
very capable one, who performed with 
an artificial leg.! ‘Throughout the ages, 
wars have always intensified the search 
for a better prosthetic device, This has 
not been due to the greater numbers of 
amputations but rather to the great in- 
terest in the veteran soldier. As a matter 
of fact, World War II highlighted the 
fact that there were actually more am- 
putations among the civilian population 
than there were among members of the 
Army, Navy and Air Corps. There were 
over eighteen thousand amputations in 
the three services during the four years 
of war but there were over one hundred 
and twenty thousand amputations in the 
civilian population of the United States 
in those same four years. 

Because of the increased interest dur- 
ing wartime, several millions of dollars 
were spent on research to develop 
lighter and more mechanically perfect 
prosthetic devices for the upper and 
lower extremities. A Prosthetic Research 
Committee was set up, composed of the 
finest medical and technical intelligence 
that was available. As research projects 
were developed, they were distributed to 
teams composed of doctors, engineers, 
limb manufacts , prosthetic technici- 
ans and patiens ai order that an actual 
trial of all prosthetic devices could be 
made under adequate supervision. Some 
excellent results were produced by these 
teams. 

The Prosthetic Service of the Institute 
of Physical Medicine and Rehabilitation 
was established over five years ago as a 
consultant service. There is no surgery 
performed by this Service nor do they 
manufacture lower extremity prostheses. 
However, in the last few years, they have 
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been making upper extremity prosthetic 
devices. The Service is interested in the 
after-care of the stump, the prescription 
of the prosthesis the patient may need, 
and the careful training in the use of 
the prosthetic device after it has been 
fitted. During the past five years, several 
hundreds of difficult amputee patients 
have been seen in the Prosthetic Service. 

Dr. Henry Kessler, in his book, “Prin- 
ciples and Practices of Rehabilitation,” 
has pointed out the five points which 
must be thoroughly explored for every 
amputee patient if the patient is to have 
the advantage of a complete rehabilita- 
tion program. These include the follow- 
ing: 1) psychological preparation; 2) 
selection of site of amputation; 3) after- 
care of stump; 4) selection of prosthetic 
device, and 5) training in the use of the 
prosthetic device. ‘These will be taken up 
in the order named as carried out by 
the Prosthetic Service of the Institute. 

Psychological Preparation: It is al- 
ways a tremendous mental, as well as a 
physical blow, when a patient is told that 
he must lose a portion of his body. 
Rarely must amputations be performed 
as an emergency measure, and, time per- 
mitting, the doctor should spend ade- 
quate time in the preparation of his pa- 
tient for the amputation. It has been 
found helpful to have another amputee 
visit the patient. Care should be taken 
to select an amputee who has the same 
site of amputation as is to be performed 
on the patient. For instance, you do not 
send a below-the-knee amputee to visit 
a prospective above-the-knee amputee, 
but rather send an above-the knee am- 
putee who is able to walk and work to 
visit with the prospective above-the-knee 
amputee patient. 

Movies are available through the Vet- 
ay *Read at the Thirtieth Annual Session of the 
American Congress of Physical Medicine, New York, 
N.Y., August 28, 1952. 

**Clinical Director, Institute of Physical Medl- 


cine and Rehabilitation, New York University-Belle- 
vue Medical Center. 
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erans Administration and other govern- 
mental agencies which describe the am- 
putee patient at work and play. These 
can be brought to the hospital room and 
shown to the patient, if necessary. 
Selection of Site: 
time of operation, must, of course, make 


[he surgeon, at the 


the final decision as to the site of ampu- 
as the 
tion of the blood vessels, the blood supply 


tation, Many factors such condi- 


and the amount of healthy tissue avail- 
able will enter into his decision as to the 
site and length of stump. This paper pre- 
sents the sites of election, if available, 
which have been found to produce better 
results for our patients from a rehabilita- 
tion standpoint. Included in these better 
stump 


break- 


ability to wear the 


results are less trauma to the 
which 


down of 


means less bruising, less 
skin, and 
prosthesis over a longer period of time; 
secondly, the greater rapidity with which 
a patient may learn to make the best 
use of his prosthesis and, thirdly, the 
most satisfactory prosthesis Such a pros- 
thetic 
less servicing and, perhaps, be less expen- 


device may be lighter, may need 
sive. Again it is pointed out that the final 


choice of site must remain with the 
surgeon, 

Starting with the lower extremity, for 
above-the-knee amputation, the mid- 
thigh amputation allowing approximate- 
ly ten inches of bone below the the tro- 
chanter is preferred. The longer stump 


such as provided by the Gritti-Stokes 


amputation has many advocates in this 


country and has long been used in Cana- 
da and England; but experience has 
proved that this stump is not as satisfac- 
tory as the mid-thigh amputation. ‘The 
two factors which enter into this decision 
are first, there is more danger of a break- 
down with an end-bearing stump, and, 
second, it takes longer to put on the pros- 
thesis. For the below-the-knee amputa- 
tion, the site of election is at the junction 
of the middle and upper one-third of 
the tibia either the head of the 
fibula remaining or removed. If the fibu- 
la remains, it should be shorter than the 
tibia and should be tapered. 

The Prosthetic Service at the Institute 
has found that the Symes amputation, 


with 
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which is done through the malleoli above 
the ankle joint, does not make a satis- 
factory stump for the fitting of a pros- 
thesis. Several have been fitted at the 
Institute, but usually the skin over the 
stump breaks down under use. Again, it 
must be realized that this amputation is 
utilized by many surgeons in this country, 
but, the Prosthetic Service at the Insti- 
tute has found through experience that 
it is not as satisfactory as the junction of 
the middle and upper one-third of the 
tibia. 

‘The operations of Lisfranc, Chopart 
and Pirogoff (amputations through the 
tarsals) are not satisfactery as far as be- 
ing able to fit the patient with a satis- 
factory prosthesis is concerned." 

For the upper extremity amputation, 
above-the-elbow stump should be as long 
as possible, eight to ten inches of bone 
below the tip of the acromion being very 
satisfac tory. The longer the stump, the 
more leverage available for the use of the 
prosthesis. For below-the-elbow amputa- 
tion, eight or nine inches below the olec- 
ranon will preserve supination and pro- 
The Prosthetic Service at the 
Institute has fitted amputees having a 
wrist disarticulation with satisfactory 
prostheses but they are difficult to fit, 
and, of course, the arm is always longer 
than the normal arm. As much of the 
hand should always be saved as possible. 

After-Care of the Stump: Traction 
may be used with mole skin adhesive uti- 
lizing a divider bar, pulley and weight 
until healing has taken place. 

In above-the-knee amputation of the 
lower extremity, if elevation is necessary, 
it is suggested that the patient be placed 
prone rather than on his back and the 
stump clevated by means of a pillow. Pa- 
tients have come to the Institute with 
flexion contractures resulting from long 
continued elevation of above-the-knee 
stump while the patient was on his back. 
The flexor muscles are much stronger 
than the extensors, and flexion contrac- 
tures can take place very quickly in this 
position, 

Two six inch ace bandages sewed end 
to end are very satisfactory for shrinkage 
in above-the-knee stump. This should be 


nation. 
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Fig. |A—Bilateral B/E amputee with very 
short stumps. 


- 


Fig. 3A—Hemipelvectomy. 


tighter at the lower portion of the stump 
and less tight at the top in order to pre- 
pare a conical stump. Ace bandages 
should be crossed posteriorly to the hip 
joint to prevent flexion contractures, For 
below-the-knee stump, leather shrinkers 
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Fig. 2B—Bilateral B/E amputee with very 
short stumps fitted with prosthesis with 
3:1 gear ratio at elbow. 


Fig. 3B—Hemipelvectomy with prosthesis. 


are used very satisfactorily. These should 
be three to four inches longer than the 
stump in order to protect the tender end. 

Selection of Prosthetic Device: Two 
rather simple tests are utilized by the 
Prosthetic Service at the Institute in or- 
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Fig. 2—Proper bandaging of A/K stumps for shrinkage. 


der to decide whether the patient is able 
to utilize a prosthetic device for walking: 
1) is the patient able to swing-through 
on crutches? and 2) can he climb stairs 
with crutches and the remaining leg? In 
the consideration as to whether a pros- 
thesis will be prescribed for this patient, 
the patient’s age, his general condition, 
and, in the case of the lower extremity 
amputee, the condition of the remaining 
extremity from a vascular and musculo- 
skeletal standpoint must be carefully 
studied. Also, both the vocational and 
avocational interests of the patient must 
be considered, For instance, the lawyer, 
who does little walking in his vocation, 
certainly can get along with a much 
lighter leg than the farmer who must 
have a sturdy prosthesis. 

Legs are made of willow-wood, metal 
and plastic. The Prosthetic Service at the 
Institute utilizes both the willow-wood 
and the metal, generally using the wil- 
low-wood leg. The upper extremity pros- 
theses are made, at the Institute, of a 
plastic called, “Selectron.” 

Training: Last, but certainly not least, 
we consider training in the use of the 
prosthesis. The training of the upper ex- 
tremity amputee is done by the Occupa- 


tional Therapy Department and the pa- 
tient is not dismissed until he can carry 
out the ordinary functions of daily living 
in a satisfactory manner. Also, the Occu- 
pational Therapy Department will set up 
a job situation comparable to the job to 
which the patient expects to return in 
order to test the patient’s ability to re- 
sume his former employment. Training 
in the use of the lower extremity pros- 
thesis is done by the Physical Therapy 
Department and, again, the patient must 
be able to walk, climb stairs and walk 
on uneven ground in a satisfactory man- 
ner before he can be dismissed. 

The illustrations demonstrate some of 
the difficult problems encountered at the 
Institute, It has been found that the 
majority of these patients have been able 
to make a satisfactory adjustment, take 
care of their activities of daily living and 
return to some kind of useful work if 
the foregoing principles of amputee re- 
habilitation are followed. 
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Discussion 
Dr. Keith C. Keeler (Cleveland, 


Ohio): For a pupil to discuss his for- 
mer teacher’s paper is a sign of the 
times. Dr. Covalt has done a masterful 
job of presenting a broad subject in con- 
cise form. I should like to emphasize 
four points made by Dr, Covalt: First, 
a “rehabilitation team” approach to the 
amputee patient means an encouraged, 
normal appearing patient. Because am- 
putees are particularly conscious of ana- 
tomical loss, closer consultation between 
the surgeon, physiatrist, prosthetic engi- 
neer, limbmaker, physical therapist and 
vocational counselor complements the 
service of any hospital. When the physi- 
atrist is called to see prospective ampu- 
tees pre-operatively, or when he is called 
to the operating room to confirm the 
feasibility of a particular amputation 
site, as has occurred at University Hos- 
pitals in Cleveland, the team has begun 
to find expression. Leaving the patient 
at the complete mercy of an artisan is 
non-physiological and has resulted in 
mal-fitted, discouraged patients. Consul- 
tation is most successful when members 
of the team are present at the same time, 
in the same place following collective 
evaluation of the amputee patient. The 
type of prosthesis is determined as much 
by vocational prospectus as by body con- 
figuration. Therefore, all members of 
the team are vitally concerned with limb 
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prescription and training. 

The second point of emphasis is that 
lay-organizations, such as _ Possibilities 
Unlimited, a local amputee club in 
Cleveland, may help the physiatrist and 
his amputee patients in the psychologi- 
cal adjustment to his disability. Through 
friendly, indirect contact the physiatrist 
may also help to steer the activities of 
these groups, thus avoiding duplication 
of medical and physical therapy fune- 
tions in the same community. 

Thirdly, Dr. Covalt mentioned hip 
flexion contractures which complicate 
proper alignment and contribute to poor 
postures in above the knee or even be- 
low the knee prosthesis. Limb alignment 
and body posture should be checked 
not only in the standing position, but 
also in stance and swing phases of nor- 
mal walking gait. Attention is called to 
the fact that in a suction socket, weight 
of the body is borne through the ischial 
seat which is medial and posterior to 
the physiological weight-bearing axis 
which in the normal leg passes through 
the head of the femur. 

Fourthly, as Dr. Covalt again pointed 
out, training of the amputee patient in 
use of the prosthesis fulfills one of the 
aims of rehabilitation; that is, “the ap- 
pearance of being normal.” Psychological 
preparation, selection of proper site of 
the amputation, adequate after-care of 
the stump, and selection of a satisfactory 
prosthetic appliance do not guarantee 
successful wearing of the appliance. As 
Dr. Covalt indicated, training leads to 
satisfaction. 
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Single Bout Elbow Flexion and Shoulder Flexion 


Ergography Under Conditions of Exhaustion 


Testing” 


H. HARRISON CLARKE, ED. D. 
SPRINGFIELD, MASS 


Purpose of the Study 


In the May 1952 issue of the Arcuives 
or PuysicaL MepIcINE a report was 
presented on the precision of single-bout 
elbow flexion ergography.' The following 
results were obtained: (1) a high degree 
of precision under conditions of mild to 
moderate muscular fatigue, whether the 
test bouts were administered on the same 
day or one week apart; and (2) some re- 
duction in precision when an exhaustion 
state was reached. The objectivity co- 
efficient** of ergography when carried 
to exhaustion was 0.78, which was suffi- 
ciently high to render encouragement to 
the belief that satisfactory precision 
might eventually be achieved. This study 
was undertaken to determine essential 
proc edures in this process for both elbow 
flexion and shoulder flexion movements. 


Procedures 


In studying the precision with which 
elbow flexion and shoulder flexion ergo- 
graphy may be applied in exhaustion 
testing, the following procedures were 


followed: 


1. The Ergograph': The 
determine the endurance of 
and shoulder flexor muscles was the 
Hellebrandt ergograph 

2 Testing Position: The 
subject was the same for both elbow flexion 
and shoulder flexion ergography as follows 
(fig. 1): supine lying with hips and knees flexed 
feet resting on table and free arm on cheat 
The center of the joint was located opposite 
the shaft of the ergograph. At the end of the 
ergograph lever arm, set for a length of eight 
inches, an archery arm guard was attached 
This guard was firmly strapped to the subject's 
left arm 

3. Ergograph Loads: The amount of ergograph 
load for each subject was individually derived 
by taking a definite proportion of the strength 
of the muscles to be fatigued. For example, if 
the strength of the elbow flexor muscles was 80 
pounds, as tested by cable-tension methods,* 
and one-eighth proportion was desired, ten 
pounds of weight were placed on the ergograph 
carriage: If three-elghths proportion was spect 
fied. 30 pounds of weight were used 

1. Testing Procedure: The cadence for all 
testing was based on one-second movements 
regulated by a metronome flexion was com 
pleted on one count and extension on the next 
Stress was placed on accomplishing a smooth, 


Instrument used to 
the elbow flexor 
Kelso 


position of the 


constant movement, which necessitated lowering 
the load at the same rate it was raised 

5. Subjects: The subjects utilized were sixty- 
four male students at Springfield College, one- 
half participating in elbow flexion and the other 
half in shoulder flexion research. A_ further 
description of the subjects in terms of median 
follows: age, 22 years; weight, 
152.7 pounds neight, 69.5 Inches; Strength 
Index, 2981 points; and Physical Fitness Index, 
105.1. Somatotypes of the group tended domi 
nantly toward mesomorphy 


Results of the Study 


seores is as 


Elbow Flexion Ergography 


Testing Competence: The first week 
of testing was devoted to instructing and 
training the testers in the techniques of 
elbow flexion ergography. During the 
second week, the testers were required 
to demonstrate competence by testing 
thirty-two subjects twice and correlat- 
ing the results. In this process, the test 
bouts were as follows: two minutes dur- 
ation, ergographic weight load of one- 
eighth proportion of each subject’s elbow 
flexion strength, and a rest period be- 
tween bouts of ten minutes. The corre- 
lation between the two tests was 0.95, 
which corresponds well with the results 
of similar testing during the preceding 
year. For the third week, the testers 
again conducted two bouts under the 
same conditions as above, except that 
one-fourth strength proportion was used 
and thirty minutes rest between bouts 
was required. The correlation between 
tests dropped somewhat, in this instance 
to 0.84. 

Exhaustion Testing: It was becoming 
apparent as the research progressed over 
a period of three years that consistent 
results in single-bout ergographic fatigue 
testing could only be achieved when the 


*Read by title at the Thirtleth Annual Session 
of the American Congress of Physical Medicine, 
New York, N.Y., August 25 29, 1952 


**Objectivity coefficients represent the degree 
of repeatability of results obtained in ergographi« 
testing of the same subjects with the tests given by 
different 


testers 
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ELBOW-SHOULDER ERGOGRAPHY — CLARKE 


SHOULDER FLEXION~-FULL MOVEMENT 


FIGURE | 


ergograph loads were such as to induce 
exhaustion in a relatively short time. As 
a consequence, based on trial of ergo- 
graph loads to date, three-cighths pro- 
portion of each subject’s elbow flexion 
strength was selected for the exhaustion 
bouts. In each test, the subject continued 


to exercise at the prescribed cadence 


until movement of the forearm became 
so slight that the ergograph distance 
meter stopped recording. 

During the first week of exhaustion 
testing, two bouts were administered on 
the same day with thirty minutes rest 
intervening. The resultant correlation 
between the bouts was 0.79. This result 
was comparable to that of the yc ar be- 
fore under similar circumstances. 

For the last two weeks of the experi- 
ment, the exhaustion bouts were con- 
ducted on separate days. Two exhaus- 
tion bouts were conducted each week, 
making a total of four such bouts for the 
two weeks. These results are shown in 
the table. ‘The inter-correlations between 
the first bout of the first week (1A) and 
the others ranged from 0.75 to 0.82, all 
but one, however, being below 0.80. The 
correlation between the two bouts con- 


intercorrelations Between Single-Bout Elbow 
Flexion Ergography under Conditions of 
Exhaustion Testing 


Test Bouts* Test Bouts 
vs. 2 
vs. 3 
vs. 
vs. 
Vs. 
vs. 

*The numeral designates the week; the letter, 
the bout each week, Thus, “3B’ indicates third 
week, second bout. 

**These two bouts were administered with 
thirty minutes rest between; for all others, at 
least 24 hours elapsed. 

ducted on the same day (1A vs. 1B) 
proved to be as high as those admini- 
stered on separate days. As time pro- 
gressed, the correlations increased, all 
but one being above 0.80 during the se- 
cond and third weeks. Inasmuch as the 
muscle-conditioning effect of repeated 
exhaustion bouts was found to be pro- 
nounced and was not taken into account 
in this situation, the precision results are 
considered satisfactory. 

Kymograph Tracings: The results of 
elbow flexion ergography under the ex- 
perimental conditions of this research 
may be portrayed through kymograph 
tracings. In figure 2, typical tracings of 
the two-minute bouts are shown. With 
weight loads of one-cighth proportion, 


| 
She ( | 
| 
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the tracings resulted in a true rectangle 
(fig. 2A). The exercise was not sufficient 
to induce fatigue to the point of de- 
creased movements of the forearm. With 
one-fourth proportion, however, 
decline in the distance the forearm 
could be raised was evident at the end 
of the time period (fig. 2B). 

Figure 3 
graphic when unlimited time 
bouts were conducted. With weight loads 


the subjects 


some 


illustrates the effect of ergo- 


loading 


of one-fourth proportion, 
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continued for an indefinite time. In the 
illustration (fig. 3A), the bout continued 
for 4.5 minuies until finally stopped by 
the tester. The form of the tracing was 
erratic, with decreases in the amount of 
followed by in- 
Consistency between test bouts 
With 
, how- 
the 
decline in the length of forearm move- 
ments was smooth; the 


forearm movement 
creases, 
in this situation was impossible. 
three-eighths proportion (fig. 5B) 
ever, a satisfactory curve resulted: 


amount of time 


A. $th Strength Proportion 


Hi 


| 
| 
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B. at Strength Proportion 


ELBOW FLEXION KYMOGRAPH TRACINGS- 2 min. TEST BOUTS 


FIGURE 2 


ELBOW-SHOULDER ERGOGRAPHY 


to reach exhaustion was relatively short, 
less than two minutes; and satisfactory 
bout to bout was 


consistency from 


realized. 


Shoulder Flexion Ergography 


In a previous study,’ the amount of 
muscular strength that could be applied 
at different points throughout the range 
of motion of various joints of the body 
was determined. The strongest strength 
position for elbow flexion was found to 


A. & th Strength Proportion 
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be between 100 and 140 degrees, with a 
decrease in strength of approximately 
28 per cent as the forearm was extended 
to 180 degrees. ‘Thus, as exhaustion is 
approached during ergographic exercise, 
the elbow, fully extended, is in a rela- 
tively weak position muscularly. 

As a consequence of this observation, 
an investigation was made of the effect 
upon ergographic testing when the joint 
is in the strongest strength position at the 
point of exhaustion. The shoulder flex- 


B. th Strength Proportion 


ELBOW FLEXION KYMOGRAPH TRACINGS- Unlimited Time Bouts 


FIGURE 3 
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as in this 
movement greatest strength is achieved 
at 180 degrees, with arm parallel to the 
side of the body. 

Two-Minute Test Bouts: In deter- 
mining the precision of shoulder flexion 
ergography, the procedures found essen- 
tial in the elbow flexion process were fol- 
lowed. During the first week of the study, 
the testers were instructed in testing 
techniques and participated in a num- 
ber of practice sessions. For the second 


ion movement was selected, 
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weck, thirty-two subjects were given two 
tests of two minutes each, with ten min- 
utes rest between bouts and with one- 
eighth proportion of shoulder flexion 
strength on the ergograph carriage. The 
correlation between the tests was 0.98, 
nearly all the subjects exactly repeating 
their performance each time. Thus, it 
demonstrated that single-bout 
shoulder flexion ergography can be per- 
formed with a high degree of precision. 

Next, shoulder flexion ergograph tests 


Was 


A Strength Proportion 


p + th Strength Propor tion 


140 
Seconds 


Strength Proportion 
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SHOULDER FLEKION KYMOGRAPH TRACINGS- UNLIMITED TIME BOUTS 
FIGURE 4 
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RLBOW-SHOULDER ERGOGRAPHY 


were conducted utilizing one-fourth pro- 
portion and, as before, with a time limit 
of two minutes. High consistency was 
again achieved for two tests: twenty- 
three subjects had duplicate results, 
while discrepancies were found in nine. 
A similar result was obtained during the 
fourth week when three-eighth propor- 
tion was used and the rest period was 
thirty minutes. For the most part, the 
kymograph tracings were true rectangles, 
indicating that the fatigue effect of this 
amount of exercise was not usually suffi- 
cient to decrease the distance the load 
could be lifted. 

Unlimited Time Bouts: The question 
of the amount of ergograph load for 
shoulder flexion testing was becoming a 
paramount issue. As demonstrated 
above, a three-eighths proportion was 
sufficient to exhaust elbow flexion mus- 
cles in approximately two minutes. With 
shoulder flexion, many subjects main- 
tained full movements for this length of 
time. 


During the first week of unlimited 
time testing, one-fourth proportion of 
each subject’s shoulder flexion strength 
was placed on the ergograph carriage. 
The subjects exercised for long periods 
of time, in some instances for a half hour 
and over. The kymograph tracing in 
figure 4 illustrates this situation. The 
subject was stopped at the end of 280 
seconds: fatigue was noticeable at the 
end of this time; but the performance 
erratic. Similar results were ob- 
tained when the weight was increased 
to a three-eighths proportion (fig. 4B). 
Ergographic precision under these condi- 
tions was not possible. 


was 


Finally, the ergograph loads were in- 
creased to five-eighths proportion. This 
amount proved sufficient to induce ex- 
haustion in a reasonable length of time. 
The kymograph tracing (fig. 4C) shows 
a rectangle for the first minute, followed 
by a consistent decline to exhaustion in 
the next 70 seconds. The correlation be- 
tween repeated test bouts with this 
strength proportion given on separate 
days was 0.85. Thus, precise results were 
achieved with single-bout shoulder flex- 
ion ergography. 


CLARKR. 


Summary 


In this research, procedures necessary 
to achieve precision in single-bout elbow 
Hexion and shoulder flexion ergography 
under conditions of exhaustion testing 
were investigated, Objectivity coeflicients 
0.75 and 0.85 
for these tests. Inasmuch as the muscle- 
conditioning effect of repeated exhaus- 
tion bouts was found to be pronounced 
and was not compensated for in’ the 
study, these results were considered satis- 


between were obtained 


factory. 

The essential feature in achieving pre- 
cision in single-bout ergography was in 
determining the proper load to place on 
the ergograph carriage. ‘These loads may 
be determined objectively for each indi- 
vidual as a proportion of the strength of 
the muscles directly involved in the 
movement. For the subjects utilized in 
this research and with an cight-inch er- 
gograph lever arm, the proportions 
were: three-cighths of flexion 
strength for elbow flexion ergography; 
and five-eighths of shoulder flexion 
strength for shoulder flexion ergography. 
The greater proportion required for the 
shoulder flexion movement is attributed 
to the fact that the muscles are able to 
exert their greatest strength when the 
shoulder is fully extended; for elbow 
flexion, this position is between 100 and 
140 degrees, with a 28 per cent decrease 
in strength at the extended position. 


elbow 


Acknowledgement is made to Donald K. Mathews, 
research laboratory supervisor, and the following 
graduate students at Springfield College, who as 
sisted in the collection of test data and statistical 
computations: Edwin W. Allen, Theodore Dreisbach, 
Richard L. Geser, Dean W. Houghton, Avery 8 
Liscomb, Roper McNair, Edward L. Mitchell, and 
Jack O. Proud. Appreciation is also expressed to 
lr. F. A. Hellebrandt, Department of Physical Medi 
cine and Rehabilitation, University of Illinois Re 
search and Educational Hospitals, for advice and 
instruction in the use of the ergograph 


References 


Clarke, H. H.: Precision of Elbow Flex- 
ion Ergography Under Varying Degrees 
of Muscular Fatigue. Arch. Phys. Med. 
33:279 (May) 1952. 

Hellebrandt, F. A.; Skowland, H. V., and 
Keiso, L.E.A.: New Devices for Disability 
Evaluation: 1. Hand, Wrist, Radioulnar, 
Elbow, and Shoulder Ergograph. Arch. 
Phys. Med. 29:23 (January) 1948. 
Clarke, H. H.: Improvement of Obje« 
tive Strength Tests of Muscle Groups by 


4 

ony 

2 


246 ARCHIVES of PHYSICAL 
Cable-Tension Method. Research Quart. 
21:399 (December) 1950 

Clarke, H. H., and Bailey, L 


Curves for Fourteen Joint 


Strength 
Movements 


Chicago...... 


MEDICINE 


& REHABILITATION = April, 1993 
Journal of Association for Physical and 
Mental Rehabilitation 4:12 (April-May) 
1950 


Host City To The 


American Congress of Physical Medicine 


And Rehabilitation 


At the foot of Lake Michigan, in the 
heart of the richest valley on the globe, 
towers Chicago, greatest metropolis of 
the Middle West. A mere hundred years 
ago it stood an obscure Indian outpost 
on a more or less uncertain frontier. Chi- 
cago’s recorded history really begins with 
the first exploration by Louis Joliet in 
1673. It is situated in the richest section 
of the Mississippi Valley and within a 
few hundred miles of both the nation’s 
center of population as well as its geo- 
graphical center, Chicago occupies a 
strategic location unparalleled anywhere. 
Other thriving focal cities on other sec- 
tors of the earth may claim to be the 
spots around which all else revolves, like 
Paris with its radii reaching out to all 
parts of Europe, Shanghai or Singapore 
with their important positions in the 
Asiatic network, or 
fluence on Northern Africa, but Chicago 
overshadows them all. At the very heart 
of the richest, most progressive and fast- 
est production nation of all time, it has 


Cairo with its in- 


no peers. 

The first skyscraper was not built in 
New York, but in Chicago. ‘Ten blocks 
of its 143 block-long State Street com- 
prise the most concentrated retail shop- 
ping area anywhere, attracting 500,000 
customers a day. ‘The day and night dis- 
plays of its Buckingham Fountain aren’t 
duplicated on the continent. 

Chicago is sometimes naive, often 
surprising and always colossal. It grew 
from a hamlet to the country’s second 
largest city in a sensational sixty years. 
It has the world’s largest hotel, as much 


railroad track as all of New York State, 
and it produces nearly half the nation’s 
candy and radar equipment. Its princi- 
pal amusement park is bigger than 
Coney Island. 

Typically, Chicagoans don’t know 
their name came from. Early 
maps spell it Chikago, Chicagou, Chek- 
ago, Checagou and Chicago, Unaware 
that they were making history, the set- 
tlers didn’t bother with etymology. By 
the time their curiosity was aroused the 
source of the word was lost. Of the ver- 
sions which persist, the Association of 
Commerce naturally favors the story that 
Chicago was an Indian word meaning 
strong. The romanticists say it came 
from the name of an Indian chief, Chi- 
kagou, who lived nearby. Francophiles 
say it’s from the French. Realists —- by 
far the majority among Chicagoans - 
say it 


where 


means wild onions. 
is something different about 
its friendliness rings with 
. the stiffness which so fre- 
quently mars a visit to a strange city is 
totally lacking . . . no matter where you 
come from you'll find your own kind of 
folks . . . Chicago knows how and likes 
to entertain . . . it has become the nat- 
ural all-year playground of America by 
sheer merit and performance .. . every- 
thing and anything for the most varied 
or exacting taste—-theatres, night clubs, 
music, sports, parks, beaches, recreation 
or cultural enjoyment — Chicago has 
them all . . . Chicago is eager to prove 
itself the ideal host city. YOU WILL 
LIKE CHICAGO. 


Lhere 
Chicago 
sincerity 


4 
a 
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The famous Buckingham Fountain in Grant Park. 


Photographs courtesy Kaufmann & Fabry Company 
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TEAM TRAINING FOR UPPER-EXTREMITY 
PROSTHETIC SERVICE 


Since World War II there have been 
many advances in the design of upper 
extremity prostheses. Engineering re- 
search and development has been sup- 
ported by the Government under the 
supervision of the National Research 
Council, and has been a joint project of 
the Army, Air Force, Navy, and Veter- 
ans Administration. ‘The basic biome- 
chanical research has been accomplished 
at the College of Engineering of the 
University of California at Los Angeles 
in cooperation with Northrop Aircraft, 
Incorporated and the A. J. Hosmer 
Corporation. Their work has been out- 
standing in designing more efficient 
functional equipment for the upper ex- 
tremity amputee who traditionally in the 
past, except for the bilateral cases, have 
failed to wear prostheses in a large per- 
centage of instances. 

These projects to begin with were 
primarily in the field of engineering. As 
might be expected, knowing the impres- 
sive strides made in the past in overcom- 
ing problems of design and manufacture 
in so many fields of engineering endeav- 
ors, progress was soon apparent in the 
design of artificial limbs. Success, how- 
ever, in this project is entirely dependent 


on the actual use of the new devices by 


the patient. This phase of development 
goes far beyond the concept of engineer- 
ing and involves the skill, experience 
and art of a variety of specialists con- 
cerned with the broad field of Physical 
Medicine and Rehabilitation. In this in- 
stance those concerned include the sur- 
geon, physiatrist, physical therapist, oc- 
cupational therapist, vocational counsel- 
lor, social service worker, often a psy- 
chiatrist and last, but of course of ut- 
most importance, the prosthetists or limb 
manufacturer. This group of specialists 
in effect composes a team, each member 
of which contributes his own particular 
skill and knowledge in order to success- 
fully rehabilitate the amputee. 

The types of new prosthetic devices 
which have been developed for upper ex- 
tremities have been recently described 
by Thorndike.’ brief these research 
projects have achieved methods of pro- 
ducing plastic laminate which 
are well fitted through the use of wax 


sockets 


trial sockets, are durable, light and eas- 
ily cleaned. New materials are also used 
for the harness (vinyon plastic webbing ) 
and with 
housing for transmission of power to the 
terminal devices. New types of elbow 


stainless steel Bowden cable 


hinges for the above elbow amputee are 
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available to allow locking in 11 different 


angles without manual control, also 
polycentric hinges to increase range of 
motion and soft leather hinges to permit 
supination and pronation for below el- 
bow amputees. Special units may in- 
crease rotation without manual control 
and permit wrist flexion which are so 
important in bilateral amputees. The 
terminal devices now controlled 
closing rather than opening available, 
ako 2 load closing and functional pre- 


Lhe 


SIZE 


make 


hension in a semicosmetic hand. 
hooks are varying 


shapes and weights depending on the 


available in 


needs of the patient. Suspension and har- 
nessing have been simplified and im- 
prove the efficiency of operation. ‘There 
is still no mechanical substitute for sen- 
sation and the electrically powered arm 
turned out to be a failure. Other details 
of fabrication and fitting which are so 
important, still to a large extent remain 
in the province of skillful craftmanship 
by the prosthetists applied to the pa- 
tient’s individual needs 


Phe practical use of these prostheses 


was given a clinical trial by a group 


from Chicago approximately a year ago. 
Sufficient to make it 
apparent knowledge and 


success was noted 
that 
skill be dispersed as rapidly as possible 


this new 


to those caring for amputees, both for 
the veteran and civilian groups of pa- 
tients. It was also apparent that success 
was dependent on the team approach. 
As a consequence of this experience a 
series of upper extremity prosthetic 
training courses for the treatment team 
have been organized at the school of 
Engineering at the University of Cali- 
fornia at Los Angeles, the first course 
having just been completed by teams 
from the New York City and Boston 


areas. 


The prosthetists had six weeks to 
learn the art of accurately fabricating 
and fitting, light easily 
washable laminated plastic sockets, in- 
corporating the 
hinges, locks, and terminal devices to- 
gether with efficient methods of har- 
nessing for securing the equipment and 
operating the The 


and strong, 


new types of elbow 


terminal devices 
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physical and occupational therapists had 
three weeks to iearn how to teach pa- 
tients to operate the different types ol 
prostheses and the principles of training 
to develop functional skill. ‘The surgeons, 
and physiatrists, course was for one week, 
the last two days consisting of actual 
clinical training for the individual teams 
from different centers working together 
in prescribing prostheses for new  pa- 
tients. ‘The prescriptions decided on 
with the help of the instructors at the 
University of California are then put 
into use by the following class of student 
prosthetists. Plans have also been set up 
to make it possible to do a followup re- 
search study on the practical application 
of this type of prosthetic service with 
each of the participating teams. 


All those attending this recent course, 
including the author, were impressed by 
which 
It was also most evi- 


the engineering achievements 
have been made. 
dent that the team approach is essential 
for success. First of all the surgeon must 
know more about prosthetic devices in 


planning surgery and in directing the 


patient so that a proper prescription for 


the prosthesis is written. This latter ac- 
that 
proper attention is given to psychologi- 


tion involved team activity so 
cal, social, and vocational factors, and 
skeletal muscular deficiencies requiring 
preprosthetic training as well as details 
of apparatus prescription, At the same 
time arrangements must also be outlined 
for prosthetic training and the probable 
rehabilitation goals determined. It is 
recommended that as many rehabilita- 
tion facilities as possible avail themselves 
of this opportunity to train a team to 
treat more successfully the patient with 


upper extremity prostheses. 
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MEDICAL NEWS 


Members are invited to send to this office items of 
news of general interest, for example, those relating 


to soctety activities, nei 


hospitals, education, etc. 


Programs should be received at least six weeks before 


the date of meeting 


PERSONALS 


Donald A. Covalt, M.D., New York City, 
presented papers on “Rehabilitation of the 
Hemiplegia Patient” and “Early Management 
of Patients with Spinal Cord Injury” at the 
Atlanta, Georgia Graduate Medical Assembly 
on February 23, 1953. Michael Dacso, 
M.D., New York City, was a quest lecturer 
at a special seminar on gerontology held at 
the University of Kansas Medical Center in 
Kansas City on March 25, 1953. Doctors 
George G. Deaver, Edward Lowman and 
Joseph Benton of New York City, partici- 
pated in a panel on “Rehabilitation” at the 
annual meeting of the American College of 
Physicians in Atlantic City, April 15, 1953. 
- Harriet E. Gillette, M.D., Atlanta, Ga., 
serving on the Committee on Problems 
in Chronic Illness of the Fulton County 
Medical Society. Frances A. Hellebrandt, 
M.D., Chicago, directed a demonstration 
“Rehabilitation Clinic” at the ninth clinical 
conference of the Chicago Medical Society. 

Gerald Hirschberg, M.D., Oakland, Calif., 
a symposium of upper ex- 
recent meeting of 
the California Chapter of the American 
Physical Therapy Association. 

Herbert Kent, M.D., Indianapolis, dis- 
cussed the “Concepts of Physical Medicine 
and Rehabilitation” at a meeting of the In- 
diana Health Council on March 16, 1953. 
Doctor Kent is now on active duty with the 
United States Air Force. Frederic J. 
Kottke, M.D., head of the department of 
physical medicine at the University of Min- 
nesota has received a grant of $18,078 from 
the United States Public Health Service. 
Miland E. Knapp, M.D., Minneapolis, spoke 
on “Rehabilitation” at the Annual Postgrad 
Convention of the School of Medicine of the 
College of Medical Evangelists at Los An- 
geles; Doctor Knapp also spoke on ‘“Rehabil- 
itation of Severe Poliomyelitis Paralytics” at 
the annual meeting of the Iowa State Medi- 
cal Society and was a guest speaker at a 
March of Dimes benefit supper given by the 
Kandiyohi County March of Dimes Chapter 


on January 5, 1953 at Willmar, Minnesota. 


1s 


participated in 
tremity disabilities at a 
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Frank H. Krusen, M.D., Rochester, Minn., 
participated in a conference of “Rehabilita- 
tion’ at the VA Hospital, Milwaukee, Wis. 

Christopher J. McLoughlin, M.D., At- 
lanta, Ga... Chairman of the 
Committee on Radio and Public Relations 
of the Fulton County Medical Society. 

Louis B. Newman, M.D., Hines, IIL, gave 
an illustrated lecture on ‘Total Rehabilita- 
tion in Neurological Disabilities’ on March 
3. 1953. Doctor Newman addressed the Chi- 
cago Board of Education personne] associated 
with the Schools for the Physically Handi- 
capped Children; Doctor Newman also par- 
ticipated in a seminar on Rheumatoid Arth- 
ritis sponsored jointly by the Chicago Rheum- 
atism Society and the Chicago Medical So- 
ciety on February 19, 1953. Constantine 
G. Psaki, M.D., Philadelphia, has organized 
and developed a Physical Medicine Rehabili- 
tation Department at the Sidney Hillman 
Medical Center of Philadelphia. David 
Rubin, M.D., formerly of the Kabat-Kaiser 
Institute at Santa Monica, California is now 
on active duty with the U. S. Army Howard 
A. Rusk, M.D... New York City, will 
head a rehabilitation mission to Korea. This 
is one of the first major activities of the 
American-Korean Foundation, William J. 
Shriber, M.D., Boston, is Secretary of the 
section on Physical Medicine of the Massa- 
chusetts Medical Society..-Samuel Sverdlik, 
M.D., New York City, participated in 
an assembly on prosthetic and orthopedic 
devices held at St. Vincents Hospital School 
of Nursing, New York, April 16, 1953. 
Jean J. Vivino, M.D.. and Darell C. Crain, 
M.D., Washington, D. C., participated in the 
Third National Conference on Placement of 
Severely Handicapped, March 23, 1953. —- 
Eugene Weissenberg, M.D., formerly of St. 
Louis, Mo., is now at the Veterans Admin- 
istration Hospital, Hines, Illinois. — Bert 
Wiley, M.D.. is now Director of Physical 
Medicine at the Conemaugh Valley Mem- 
orial Hospital, Johnstown, Pennsylvania. 
Ralph E. Worden, M.D., Columbus, Ohio 
was recently appointed director of a new 
rehabilitation center at Ohio State Univer- 
sity. 


is serving as 
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Federal Communications Commission 


Commission Expects Medical Diathermy 
Users to Comply with Rules Part 18 
By June 30, 1953 


the Commission on June 25, 1952 adopted 
a Report and Order amending Section 18.51 
of the Rules and Regulations Relating to 
Industrial, Scientific, and Medical Service to 
extend until June 30, 1953 the applicable 
date of Part 18 to medical diathermy equip- 
ment manufactured prior to July 1, 1947 

This extension appeared necessary because 
of the 
ment to replace those machines manufactured 
to July 1, 1947, 
operated in accordance with the requirements 
of the 


unavailability of conforming equip- 


prior which could not be 
rules 

In that Report and Order the Commission 
advised all interested parties that if further 
requests for extension of the applicability 
date 
considered on an individual basis, taking into 
efforts made by the users 
of non-conforming equipment to replace it 


were sought, such requests would be 


consideration the 


during the period for which the extension 
was granted 

The Commission continues to receive re- 
ports of interference caused by the operation 


With few 


exceptions, the equipment responsible for the 


of medical diathermy equipment 


interference is equipment which was manu- 
1947 


requirements of 


prior to July 1, and which 
with the 


particularly with respect to the sup 


factured 
does not 
Part 18 


pression of 


comply 


CTHISSIONS outside the freque ney 
bands allocated for medical diathermy equip 


inent 
available to the Commission 


that type 


Information 


indicates approved diathermy 
equipment is now available for early delivery 
Accordingly, all 
that the 
intention of adopting any further general ex- 
for compliance with the 
applicable portions of Part 18 of the 
1953 


interested persons are ad- 


vised Commission has present 


tension of the time 
rules 
be vond June 


NEW PUBLICATION 

A new 44-page monograph entitled “Man- 
Children’s Divi- 
Philosophy, Pol- 
Stati Children’s 
Division” was written by George D. Deaver, 
M. D., and the staff of the Children’s Di- 
vision in collaboration with the Association 
for the Aid of Crippled Children, New York 
City. Copies of the monograph are avail- 
able at $1.00 each from the Institute of 
Physical Medicine and Rehabilitation, 400 E 
$4th Street, New York 16, N. Y 


ual of Procedures in The 


sion, including Objectives, 


icles and Functions of the 
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AMERICAN COLLEGE OF ALLERGISTS 


Ihe annual conclave of The American 
College of Allergists will be held this year 
at the Conrad Hilton Hotel in Chicago, 
April 24 to 29, 1953. The first four days 
will be devoted to instruction under the tute- 
lage of recognized authorities and the last 
three to a discussion and reporting of recent 
advances in the field of allergy by the in- 
vestigators themselves. 


AMAzing Story 


“The AMAzing Story” is the title of a new 
booklet designed to acquaint lay people with 
the services rendered the general public by 
the AMA. The whole is presented in eight 
with a minimum of reading matter 
and a maximum of illustration. The booklet 
may be obtained, free of charge, from the 
American Medical Association, 535 N. Dear- 
born St., Chicago 10, Ill. 


pages 


CONGRESS MEMBERS PARTICIPATE 
IN MEETING OF FLORIDA 
MEDICAL ASSOCIATION 


\t the seventy-ninth annual meeting of the 
Florida Medical Association, Kenneth Phil- 
M.D.. of Miami presented a_ paper 
“Ultrasonic Therapy: A Review of Its Pres- 
ent Status and Possibilities.” This 
Edward F. Carter, 


lips, 


Future 
paper was discussed by 
M.D., of Tampa and Samuel B. Kleinman, 
M.D... of Miami Beach. Abraham R. Hol- 
lender, M.D., of Miami Beach presented a 
“Sore Etiologic and ‘Thera- 
Aspects.” 


paper ‘Tongue: 


peut 


CONFERENCE OF CHILD RESEARCH 
CLINIC TO BE HELD 


The annual spring conference of the Child 
Research Clinic of The Woods Schools of 
Langhorne, Pa., will be held Saturday, May 
2% at the Bellevue-Stratford Hotel in Phila- 
delphia. ‘Vopics to be discussed will include 
diagnosis and treatment of the exceptional 
child in the six to twelve age group who is 
mentally or physically retarded. 


FIRST REPORT RELEASED 


lhe first report of the Joint Expert Com- 
mittee on the Physically Handicapped Child 
published by the World Health Organization 
has been released. The report contains the 
international group 


collective views of an 


of experts. 
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BAY STATE SOCIETY 


The Bay State Society for the Crippled 
and Handicapped, Inc., held open house in 
March at the rehabilitation centers in Bos- 
ton, Worcester and Springfield. 


NEW DIET MANUAL 


The American Heart Association and _ its 
affiliates have issued a new, comprehensive 
diet handbook, Food for Your Heart, for 
use by physicians in the dietary manage- 
ment of heart patients. The manual incorpor- 
ates nine diets, sample menus, and the latest 
information on nutrition and heart disease. 
The booklet may be obtained from affiliated 
Heart Associations or from the American 
Heart Association. 


FELLOWSHIPS AVAILABLE 


A limited number of fellowships are avail- 
able to prepare properly qualified candidates 
as instructors and administrators in physical 
therapy schools. Application may be made 
to the National Foundation at any time 
during the year. Selection of candidates will 
be on a competitive basis by the Fellowship 
Committee. All Committee decisions are ac- 
cepted as final by the National Foundation. 


Each recipient must affirm his intention 
that, immediately upon completion of his 
fellowship, he will accept employment in the 
United States or its territories on the staff 
of a school of physical therapy approved 
by the Medical Education and 
Hospitals of the American Medical Associa- 
and will such a_ position 
for at least two years. 


Council on 


tion continue in 


Detailed application 
blanks may be obtained from: Division of 
Professional Education, The National Foun- 
dation for Infantile Paralysis, 120 Broadway, 


New York 5, New York. 


information and 


MULTIPLE SCLEROSIS DRIVE 
The National 


launched its 
March 2? 


society 


Multiple Sclerosis Society 
annual fund raising drive on 
a goal of $1,200,000. The 
expand its program of 
research, clinics, rehabilitation, and service 
throughout the nation. 


with 
desires to 


MANUAL FOR ARTHRITIS CLINICS 


A Manual for Arthritis Clinics has just 
been released for distribution by the Arthritis 
and Rheumatism Foundation. The manual 
was published jointly with the National 


Institute of Arthritis and Metabolic Diseases. 
The material is considered definitive as it 
was prepared by a special committee of the 
New York Rheumatism Association in co- 
operation with the New York Chapter of 
the Foundation. The book is aimed to supply 
needed information o©1 setting up an effic- 
ient clinic. 


Priced at 50 cents, copies may be ob- 
tained by writing to any of the 32 Chapters 
of the Foundation or to national headquar- 
ters, 23 W. 45th St.. New York 36, N. Y. 


NEW FILM SHOWS HOW ANTIBIOTICS 
ARE MADE 


The amazingly complex process of manu- 
facturing the so-called wonder drugs, such 
as penicillin, is simply and dramatically set 
forth in a new 25 minute sound film en- 
titled “. . . And the Earth Shall Give Back 
Life.” 


Filmed against a background of the actual 
production of penicillin in a manufacturing 
laboratory, the film explains just what the 
wonder drugs ‘are, what they do and how 
and when they are used. 


This motign picture is available for all 
types of group showings. For information 
Motion Picture Department, E. R. 
New York, 


write: 
Squibb & Sons, 745 Fifth Ave., 


FIVE YEAR SPASTIC RESEARCH 
FINANCED 


Basic problems of the deeper brain areas 
in cerebral palsy will be studied during the 
next five years at Children’s Memorial Hos- 
pital in a project financed by the Illinois- 


Eastern Towa District of Kiwanis Interna- 


tional. 


The Kiwanis leaders and hospital and 
medical representatives dedicated a_ bronze 
plaque at Children’s Hospital to mark the 
inception of this research project. 


OBSOLETE DIATHERMY APPARATUS 

After June 30, 1953, all outmoded dia- 
thermy equipment used for therapeutic pur- 
poses must meet the requirements of the 
Federal Communications Commission. Surgi- 
cal diathermy apparatus is exempt. A list of 
accepted diathermy apparatus may be ob- 
tained by writing to the Council on Physical 
Medicine and Rehabilitation, American Med- 
ical Association, 535 N. Dearborn Street, 
Chicago 10, Illinois. 


° 


BOOK REVIEWS 


The reviews here published have been prepared by 
competent authorities and do rot necessarily repre- 
sent the opinions of the American Congress of Physical 


Medicine 
Society 


DISEASES OF THE NERVOUS SYS- 
TEM. Described for Practitioners and Stu- 
dents. By F. M. R. Walshe, M.D., D.Sc., 
V.R.S., Fellow of the Royal College of Physi- 
cians of London; Fellow of University Col- 
lege, London; Consulting Physician to Uni- 
versity College Hospital, and to the National 
Hospital for Nervous Diseases, Queen Square. 
Seventh edition. Cloth. Price, $5.50. Pp. 365, 
with illustrations. The Williams & Wilkins 
Company, Mt. Royal and Guilford Aves., 
Baltimore 2, 1951. 

This is a beautifully written textbook, 
which reads more like the manuscript of a 
polished lecture than the compilation of ana- 
tomic and pathologic data so common in 
most American neurology texts. The essentials 
of neurology as required by the general prac- 
titioner and student are well set forth with- 
out unnecessary detail and this should be for 
them a valuable study guide. It is not de- 
tailed and complete enough for the neurolo- 
gist to use as a reference and contains no 
bibliography. 


THE TREATMENT OF INJURIES TO 


THE NERVOUS SYSTEM. By Donald 
Munro, M.D., F.A.C.S., Surgeon-in-chief, 
Department of Neurosurgery, The Boston 
City Hospital; Associate Professor of Neuro- 
surgery, Boston University School of Medi- 
cine, Cloth. Price, $7.50. Pp. 284, with 
illustrations. W. B. Saunders Company, West 
Washington Square, Philadelphia 5, 1952. 
The author states that this book is written 
for the general practitioner and general sur- 
geon, but certainly specialists in neurology, 
neurosurgery, physical medicine and rehabili- 
tation and all those concerned with the care 
of paraplegics will want this text readily 
available in their libraries. The text is prac- 
tical, presenting details of medical, surgical, 
and nursing care. Also full consideration is 
given to more special procedures of value in 
relation to respiratory and urinary function, 
particularly the latter for which the author 
is widely known by his previous publications. 
Consideration is given to bracing and gait 
training for paraplegics, although not in 
enough detail to satisfy the physiatrist. The 
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and Rehabilitation 
of Physical Medicine 


and/or the 


American 
and Rehabilitation. 


section on peripheral nerve injuries would 
be improved by more detailed discussions of 
electrodiagnostic methods, splinting and the 
use of procedures in physical medicine in- 
cluding occupational therapy. As far as Neu- 
rosurgery is concerned this is an authorita- 
tive text, based on a wealth of experience 
unusual in most civilian practices. It is well 
written and attractively published. The illus- 
trations are good, but an increase in their 
number would be valuable. 


THE SCIENCE OF BIOLOGY. By 
William C. Beaver, Ph.D., Head of the De- 
partment of Biology, Wittenberg College, 
Springfield, Ohio. Fourth edition. Cloth. 
Price, $5.85. Pp. 895, with 375  illustra- 
tions. The C. V. Mosby Company, 3207 
Washington Blvd.; St. Louis, 1952. 

A prodigious amount of biological informa- 
tion is packed into this book. An_intro- 
ductory section takes up some general con- 
siderations including cytology, with in- 
teresting chapter on microscopes. The second 
chapter is devoted to plant biology, the third 
to animal biology, and the fourth to numer- 
ous applications such as ecology, genetics, 
agriculture, sanitation, and conservation. The 
author’s unaffected style and the wealth of 
illustrations make every page interesting and 
profitable. The glossary is better than most, 
except for the ambiguous method used to 
indicate pronunciations. There is a good 
index. The book is highly recommended to 
any physician who wishes to have a good 
reference book on biology for his library. 


LIVING WITH DIABETES. By Edward 
Tolstoit, M.D. Cloth. Price, $2.00. Pp. 90. 
Crown Publishers, Inc., 419 Fourth Ave., 
New York 16, 1952. 

This 90 page text is intended for use by 
both physician and patient. It is of particu- 
lar interest to the patient in that it covers 
briefly but adequately and in an easily un- 
derstandable style the diagnosis, treatment 
methods and complications of diabetes melli- 
tus. The use of insulin rather than a rigidly 
controlled and weighed dict is set forth in 


some detail. In addition there are sections 
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concerning pregnancy with diabetes and also 
the natural history of the disease as it is 
found in both the young and elderly patient. 
‘The book is recommended as interesting and 
worthwhile reading for both physician and 
patient. 


AUDITORY TRAINING FOR THE 
DEAF. By Mary Wood Whitehurst and 
Edna K. Monsees. Paper. Price, $3.12 post- 
paid. Pp. 99. The Volta Bureau, 1537 35th 
St. N.W., Washington 7, D.C., 1952. 


This book offers materials for the use of 
people engaged in efforts to help others with 
impaired hearing. The aim is to increase, by 
systematic work, the ability of the deafened 
person to interpret those sounds which he 
still is able to hear. The thirty-eight lessons 
in this book proceed from the easier vowel 
sounds to the more difficult, and the lessons 
on consonants bring out the contrast between 
the voiced and unvoiced sounds. Much of 
the material can also be used in lessons on 
speechreading (lipreading). It is neatly 
printed and can be highly recommended. 


MICROBIOLOGY AND PATHOLOGY 
FOR NURSES. By Mary Elizabeth Morse, 
M.D., Martin Frobisher, Jr., Sc.D., Chief, 
Section, United States Public 
Health Service, Communicable Disease Cen- 
ter, Atlanta, Ga., Lucille Sommermeyer, R.N., 
B.S., M.Ed., Nurse in Charge, Nursing Re- 
search Laboratory, United States Public 
Health Service, Communicable Disease Cen- 
ter, Atlanta, and Raymond H. Goodale. 
Third edition. Cloth. Price, $4.75, Pp. 815, 
with 271 illustrations. W. B. Saunders Com- 
pany, 218 W. Washington Sq., Philadelphia 
5: 7 Grape St., Shaftesbury Ave., London, 
W.C.2, 1951. 


Bacteriolog y 


‘The purpose of the volume, to quote the 
preface, is to “meet the needs of schools of 
and, in general, it fulfills this pur- 
pose. The portion devoted to Microbiology 
is divided into four units: General Principles; 
Inhibition, Destruction and Removal of Mi- 
Infection, Immunity and Al- 


nursing” 


croorganisms ; 
lergy; and Special Microbiology. ‘The 
are well illustrated and are oriented practi- 
cally toward hospital problems. Illustrations 
are numerous and excellent. The text is clear 
and complete for the purposes of the volume. 
The subject of tissue Pathology is presented 
in two units: General Pathology; Applied 
Pathology. The range of topics is complete, 
and the text accurate to the point of minor 
differences of opinion among pathologists; 
hut the presentations are necessarily brief. 
It will be necessary for the instructor to 
elaborate some of the most briefly discussed 
subjects. The illustrations of gross specimens 
are fair; those of the histologic preparations 
A unit is given to Clinical Pathol- 


units 


are poor, 


ogy; it describes the specimens commonly ex 
amined, gives the normal values, briefly pre 
sents some techniques and offers correlations 
of clinical pathologic findings with some of 
the important diseases. The volume is an 
adequate basic text in Microbiology and may 
serve well as a guide for instruction in Path- 
ology for nurses and also as general instruc- 
tion for physiotherapy students. 


PSYCHOLOGY IN THE SERVICE OF 
THE SCHOOL. By M. F. Cleugh. Cloth 
Price, $3.75. Pp. 183. Philosophical Library, 
Inc., 15 E. 40th St., New York 16, 1951. 

This book is intended to be of practical 
help to teachers, parents, and welfare workers 
in dealing with minor and major forms of 
deviant behavior in children. Its unaffected 
style and rich illustrative material make it 
readable. The nature of the contents is well 
indicated by the chapter headings: Judgments 
and Misjudgments (as to the significance of 
puzzling behavior), The Meaning of Mal- 
adjustment, Fight and Flight, The Handling 
of Aggressive Reactions, The Handling of 
Regressive Reactions, A Mixed Bag of Ex- 
amples, A Practical Guide to Action, and 
Child Guidance. 

The energy and inventiveness of children 
seems inexhaustible, and the difficulty ex- 
perienced at times by even the most mature 
and well-trained people, whether parents or 
teachers, in keeping from getting emotionally 
involved is well-known. When the temptation 
to “blow one’s top” becomes nearly irresist- 
ible, this book will help an embattled adult 
to keep his grip on things. It is well pro- 
vided with bibliography and indexes and is 
to be recommended alike to lay and_profes- 
sional readers. 


BIOCHEMICAL PREPARATIONS. Vol- 
ume II. Eric G. Ball, Editor-in-Chief. Cloth. 
Price, $3.00. Pp. 109. Jehn Wiley & Sons, 
Inc., 440 Fourth Ave., New York 16, 1952. 

This is the second volume of a series of 
books which give especially authoritative di- 
rections for the preparation of substances 
used in biochemical research, supplementing 
larger series of volumes on the 
synthesis of especially important organic 
compounds. Among the most interesting of 
the 23 substances considered in this volume 
are cytochrome C, oxycasein, sodium pyru- 
vate, glutathione, and a variety of sucrose 
uniformly labelled with radioactive carbon 14 
The list also includes some organic  phos- 
phates, protein derivatives, esters, and en- 
zymes. Edited and printed with extraordin- 
ary attention to detail, the volume can be 
recommended to anyone undertaking investi- 
gations in which it may be essential to start 
with organic substances of indubitable purity. 
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THE MANAGEMENT OF THE “HOPE- 
LESS” CASE. By C. J. Gavey, M.D., 
F.R.C.P., Physician, Westminster Hospital, 
London. Buckston Browne Prize Essay, Har- 
veian Society of London, 1950. Cloth. Price, 
9s. Pp. 45. H. K. Lewis & Co., Ltd., 136 
Gower St., London, W.C.1, 1952. 


It is fortunate that the British sponsor 
prize essays and theses. This short essay won 
the Buckston Browne Prize in 1950. The 
quality of this work certainly justifies its 
publication. The material presented is con- 
cerned with the 
medicine” rather than scientific 
truths.” Well chosen quotations are used 
throughout the book, and the acts of several 
great physicians in their care of the dying 
patients are given. Osler’s masterly manage- 
ment of Mary Macdougall, the daughter of 
Doctor Macdougall, and of little Janet whom 
he visited twice a day for a month and to 
whom just before she died he brought a red 
rose as a symbol to comfort her and the 
family, is truly touching and illustrative of 
what a really great physician can do. The 
two final pages on euthanasia are summed 
up on this quotation “The world is not 
ready for the established practice of euthana- 
sia, and the decision as to when, if ever, a 
patient should be heiped over the border, 
rests on a higher plane of judgement than 
can be laid down in rules or law.” 


“philosophical aspects of 


“precise 


LIVING DISEASE. By 
James T. Executive Secretary, 
Microbiology and Immunology Study Section, 
National Institutes of Health, United States 
Public Health Bethesda, Md., and 
M. Cordelia Cowan, Educational Director of 
Postgraduate School, Woman’s Hospital, New 
York. Cloth. Price, $5.50. Pp, 624, with 
71 illustrations. G. P. Putnam’s Sons, 210 
Madison Ave., New York 16, 1952 


book of 


AGENTS OF 
Culbertson, 


Service, 


This is a text microbiology for 


physical therapists, nurses and other person- 
nel in the medical fields. In addition to the 
factual 
a text book covering this subject, the authors 


information that is usually given in 


include discussion on how these various or- 
ganisms have influenced mankind, and what 
efforts are being made to control them. The 
work of the United States Public Health 
Service is stressed. This method of presenta- 
tion makes the subject more interesting 


APPLIED PHYSIOLOGY. By Samson 
Wright, M.D., F.R.C.P., John Astor Professor 
of Physiology, University ef London Middle- 
sex Hospital Medical School; Examiner in 
Physiology to the Royal College of Surgeons 
of England and the Conjoint Board; Former- 
ly Examiner in Physiology to the Universities 
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of Oxford, London and Leeds. Ninth edition. 
Cloth. Price, $9.50. Pp. 1206, with illustra- 
tions. Oxford University Press, 114 Fifth 
Avenue, New York 11, 1952. 

The ninth edition of this book, like the 
first, is unique in physiological literature as 
a compendium of information, for advanced 
students, on the effects of stress and disease 
upon the activities of the body. The aim is 
not to explain phenomena in terms of theories 
but to assemble relevant facts, and the book’s 
value lies largely in a wealth of quantitative 
information, which is clearly set forth. Every 
aspect of physiology, including reproduction, 
is well covered, although the discussions of 
might be criticized as 
brief. Much important new material has been 


vision and hearing 
added, particularly in the fields of endocrin- 
ology and respiration. The additions include 
about 200 illustrations. The book can _ be 
recommended not only to medical students 
as being of fundamental importance, but also 
to medical general as one im- 
portant means of keeping up with develop- 
ments in the basic 


readers in 


sciences, 


PERSONAL AND COMMUNITY 
HEALTH. By C. E. Turner, A.M., Ed.M., 
S.Se., Dr.P.H., Professor of Public Health 
Massachusetts Institute of Tech- 
Formerly Associate Professor of Hy- 
lufts College Medical and Den- 
Sometime Member of the Ad- 
Board in the School of Public 
Health of Harvard University and the Massa- 
Institute of ‘iechnology; Formerly 
Visiting Professor of Health Education, 
School of Public Health, University of Cali- 
Ninth edition. Fabrikoid. Price, $4.25. 
Pp. 659, with illustrations. The C. V. Mosby 
3207 Washington Blvd., St 


Emeritus, 
nology ; 
giene in the 
tal Schools: 
ministrative 


chusetts 


fornia 
Company, Louis 
3, 1952 

difficult to teach 
which answers 
must often be given to questions when the 
factual basis that 


»yhysiology is 


Few subjects are 


than 


more 
hygiene, a subject in 
ought to be supplied by 
Because of the difh- 


what is 


lacking. 


culty of defining and discovering 
normal, innumerable crackpot ideas have at 
one time or another associated themselves 
with what ought to be a science. One must 
therefore book which 
years of painstaking elimination of the mis- 


unfounded, with gradual 


respect a represents 
leading and the 
incorporation of the reliable and the accurate. 

The text of the present edition exhibits 
very few faults. It errs, if at all, on the side 
of the conventional and the conservative, as 
in the discussions of autoerotic activity on 
pp. 316 and 317, and in the retention of 
the old name for uterine tubes on p. 310 
It seems imbued with the notion, inculcated 
by modern advertising, that the sebaceous se- 
nothing and that all 


eretions are good for 
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body odors are unpleasant. It is misleading 
in the allusion, on p. 292, to the shortcom- 
ines of leather footwear (which is intrinsi- 
cally far less harmful than rubber) not 
up to date in the statements as to the cause 
and treatment of athlete’s foot. The para- 
graph on dreams is too brief to answer a 
question most likely to be asked by adoles- 
cent boys or to hint what the author's ideas 
might be on the interpretation of dreams, 
whether psychoanalytic or otherwise. Con- 
sidering that quack psychologists exist and 
that an unauthentic or dilettante variant of 
psychoanalysis recently achieved wide popu- 
larity, some words on this subject would be 
timely. The abounds in small in- 
accuracies, and in this re- 


and 


glossary 
is about average 
spect 

On the whole, however, the book must be 
commended for the great wealth of positive 
for attractive illus- 


information it contains, 


trations, and for a good index. 


META- 
Practical 


RARE MANIFESTATIONS OF 
BOLIC BONE DISEASE. Their 
Importance. By J. Snapper, M.D., Ph.D., 
Physician and Director of Medical Educa- 
tion, Mt. Sinai Hospital, Clinical Professor 
of Medicine, Columbia University College of 
Physicians and Surgeons, New York City. 
Leatherette. Price, $3.00. Pp. 96, with illus- 
Charles C Thomas, Publisher, 301- 
Ave., Springfield, 


trations. 
327 Fast 


1952 


Lawrence 


It has long been appreciated that the in- 
ternal milieu of living material plays an im- 
role, and that the study of 


invaluable in- 


portant biologic 
its metabolic activity conveys 
formation toward clinical progress and estab- 
lishment of diagnostic criteria. Today modern 
medicine in general suffers from an embar- 
rassment of riches pertaining to the vast and 
distinguished contributions on this topic, so 
that its trees are indistinguishable at times 
from the forest. Thus it is a timely tribute 
to the acuity of the publishers of the “Areri- 
Lecture Series’ to have included in_ its 
a concise exposition by a foremost 
authority concerning the “Rare Manifesta- 
tions of Metabolic Bone Disease.” this 
subject few can speak with greater authority 
than Snapper, who has presented within the 
frame of 96 pages a highly creditable dis- 
cussion of the essential data influencing os- 
teogenesis, calcium and phosphate metabolism 
in diseased states of the skeletal system 
Within the space of five chapters, including 
a substantial bibliography, the author reviews 
the metabolism in hyperparathy- 
roidism limited and unlimited skeletal 
involvement; multiple myelomas with limited 
or without skeletal complications. A special 
chapter is devoted to the biochemical syn- 
drome found in certain disease with rapid 


can 
program 


abnormal 
with 
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demineralization other than hyperparathyroid- 
ism, in which significant signs of hypercal- 
cemia, hypophosphatemia and hypercalcuria 
Thus the salt content varies, 


diagnostic 


may be present 
making this 
criterion in differentiating the various diseases 
within Eleven tables, 18 illus- 
trations and pertinent case histories are of 
material aid in clarifyine the 
this valuable monograph, adding to the dis- 
tinction of the already distinguished “Ameri- 
Lecture Series.” 


very difference a 
this category. 


contents of 


can 


DEUTSCH-ENGLISCHES. ENGLISH- 


DEUTSCHES WORTERBUCH FUR 
ARZTE. By Prof. med., Dr. phil, Dr. med 
dent. Fritz Lejeune. Vol. 1, German-English 


Cloth. Price, $6.00 Pp. 1349. Georg Thieme, 
Diemershaldenstrasse 17, (14a) Stuttgart-O, 
1951. 


Announcement of the publication of the 
first of two volumes of a new German-English 
Dictionary is welcome news in our bilingual 
cultural While it 
cepted that science does not 
national 
erettably true that 


often plays a deterrent role in dissemination 


ac- 
the 
boundaries, it is re- 


world has lone been 
recognize 
restriction of 


difference in language 


of knowledge. In the past Latin served as 
the common denominator for science and 
philosophy. Today this common maternal 
bond has been weakened by a competitive 
national chauvinism which virtually has de- 
stroyed international concord and re- 
stricted understanding of thought and prog- 


ress generated outside of limited national bor- 
ders. The need therefore for a ‘“Worterbuch” 
or dictionary to increase the under- 
standing in current knowledge between 


Enelish 


mutual 
Suc h 
languages as and German 
This a splendid com 
mentary on how informative 43,000 key words 


can become for ‘physicians who wish to find 


dynamic 


is obvious volume is 


in translation the concise nuance or synonyin 
The words are German, clearly translated into 
English of current or even slane This 


work has ali the indices of superior quality 
and labor and will rank as a “must” with 
those who are in constant touch with the 


of the German speakine 


has earned the 


scientific 
The author 
an appreciative medical profession 


progre SS 
world deep re- 


spect of 


DOCTORS ARE PATIENTS 
Max Pinner, M.D., and Benjamin 
M.D. Cloth. Price, $3.95. Pp 


WHEN 
Edited by 
F. Miller, 


WwW. W Norton & Compan Inc 
Fifth Ave., New York %, 195? 
This is a revealing and highly instructive 


book, in which thirty-three physicians de 
scribe their own personal reactions to serious 
from which they then 
The range of medical problems dis- 


heart 


iselves have 


il nesses 
suffered 


cussed includes disease, cancer, polio- 


| sé 
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myclitis, tuberculosis, epilepsy, drug addic- 
tion, alcoholism, neurosis, deafness, blindness, 
arthritis and certain rare diseases which are 
of unusual interest. 

One of the striking facts concerning this 
unusual book is that practically every physi- 
cian whose writings ave included, when he 
discusses his own serious illness, stresses the 
psychologic and social rather than the physi- 
cal aspects of his disease. This led the late 
Dr. Max Pinner, one of the editors of the 
volume, to comment in the preface, “This 
collection of case reports can only empha- 
size again, and, I a_ peculiarly 
urgent and moving way, how essential it is 
to treat the whole patient, 
physicians want our patients to seek relief in 
pseudoreligious or fraudulent medicine.” 


believe, in 


unless we as 


There is much in this book of interest to 
the physiatrist. For example, M. C. Winter- 
nitz in discussing an attack of coronary artery 
disease concluded that “Some kind of physio- 
therapy might have been not only permissable 
but also desirable to avoid the complete skele- 
tal debilitation that followed a protracted in- 
activity.” John Crawford in discussing liv- 
ing without a_ balancing men- 
tioned, “Ten days of physiotherapy restored 
the strength in the limb so that it no longer 
collapsed under me when I put my weight 
on it.” Max Samter in discussing deafness 
mentioned the importance of supplementing 
the service with “sections 
of speech and hearing rehabilitation.” And 
he noted, as so many other physicians ob- 
served, “A deep appreciation for honesty 
tempered with the willingness ‘to do some- 
thing.’ He loathed simple reassurance. 

Merritt Low gave many interesting observ- 
ations concerning the physical treatment of 
poliomyelitis, He thought that two to four 
packings in twenty-four hours is the proper 
number of applications and stated that most 
packers do not get the packs hot enough. 
His first visit to the Hubbard tank gave him 
“indescribable pleasure, relaxation and com- 
fort.” He added that “the first dip in the 
tub and standing on my own two feet for 
the first time were the two big ‘thrills’ of 
my poliomyelitis.’ He stressed as did so 
many other of the contributors that “all ill- 
both mental and physical” 


mechanism 


in otolaryngology 


ness is, of course, 
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and he thought that group care in poliomye- 
litis was important. He mentioned that it 
was his definite impression that “the muscles 
which have caused the most pain often asso- 
ciated with spasm have the most ‘come- 
back.” And he concluded, “The goal of 
all poliomyelitis patients, and my main de- 
sire since being sick, is to go where I need 
to go as independently as possible.” 


The physiatrist will also be interested in 
Ian Stevenson’s observations on severe bron- 
chiectasis. He said, ‘Withdrawal from physi- 
cal activity may be harmful to the illness it- 
self. . Physical activity to the limit of 
healthy fatigue was not enly possible but 
highly desirable.” Of similar interest is the 
statement of B. F. Miller, who suffers from 
weather sensitiveness, that “the new elec- 
tronic blankets” to be “a true delight to the 
cold sensitive individual...”; also Arthur 
Rogers’ discussion of rheumatoid arthritis in 
which he points out that good institutional 
care would “in many cases make the differ- 
ence between cure or continued illness, mild 
or severe residual disability, poor or compre- 
hensive rehabilitation.” He mentioned that 
during treatment of his own arthritis “the 
application of a bewildering variety of physio- 
therapeutic measures, ranging from paraffin 
packs to warm pool exercises, began to 
stretch the adhesions in many of my immo- 
bile joints. General and localized heliother- 
apy, rigidly controlled by a stop watch, stimu- 
lated my peripheral circulation and atrophied 
skin.” He observed that, “The application 
of each new form of treatment caused tem- 
porary exacerbations of pain, swelling and the 
inevitable emotional disturbance which ac- 
companies fear of relapse.” With appropriate 
medical, physical therapeutic and rehabilita- 
tive procedures, he has finally achieved a 
“quiet but satisfying existence’ in which he 
is leading a pleasant social life and also con- 
tinuing his medical practice. 


Any physician who reads this book will be 
a better physician for having done so. In- 
telligent colleagues present clearly the psycho- 
logic reactions of the patient in the face of 
the reader obtains great in- 


illness so that 
sight concerning these problems. 
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The Value of Intermittent Venous Occlu- 
sion: Its Effect of Local Muscle Circula- 
tion as Determined by the Clearance of 
Radioactive Sodium (Sodium 24). E. M. 
McGirr. 


Glasgow M. J. 33:83 (Mar.) 1952. 


The immediate effects of intermittent 
venous occlusion on the circulation have been 
studied both in human beings and in animals 
by a multitude of experimental methods. In 
general it has been found that during venous 
occlusion the blood flow is impaired; follow- 
ing release of the occluding pressure a tran- 
sitory increased blood flow may occur, but 
it does not compensate for the decreased 
flow during the occlusion. The long term 
effects of intermittent venous occlusion have 
not been studied experimentally. 

In the present investigation the immediate 
effects of intermittent venous occlusion on the 
rate of removal of sodium 24 from the gas- 
trocnemius muscle of human subjects have 
studied. The clearance rate of the 
sodium has been shown by Kety to be a 
measure of the over-all efficiency of the local 
circulation. The study showed that during 
venous occlusion the circulation is impaired. 
Following release of the occluding pressure 
a transitory reactive hyperemia occurs. The 
over-all effect of intermittent venous occlu- 
sion is most frequently an impaired circula- 
tion. The results obtained do not support the 
use of intermittent venous occlusion to im- 
prove the circulation of an extremity. 


been 


Physical and Mental Health in the Aged. 
Elizabeth C. Horvath, and Steven M. 
Horvath. 


J. Iowa M. Soc. 42:47 (Feb.) 1952. 


The superficial aspects of aging —- the 
wrinkles, the gray hair, the shiny dome ~—- 
are not important. There are more important, 
even though less conspicuous, changes that 
occur in aging and bear a greater significance 
for a happy old age: (1) Retarded repair 
of tissue; (2) diminished reaction to injury 
and disease, and (3) diminished reserves and 


consequently decreased ability to respond to 
stress. In view of their diminished capacities 
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and 


reserves should old people exercise ? 
Physical fitness in the aged is important. 
‘This state is not the prerogative of the ath- 
lete. The aged also may reach a high stand- 
ard of exercise, physical fitness and health. 
The aged neither want nor need the physical 
development of the athlete. They need ade- 
quate daily activity of such nature and in- 
tensity as to keep the muscles and joints 
flexible. (This essentially is the aim of physi- 
cians and therapists in the field of physical 
medicine.) Exertion should not be permitted 
to reach maximal levels but should be stopped 
before the stage of breathlessness, palpitation 
or fatigue. The intensity and duration of 
exercise should be diminished gradually with 
advancing age. Carefully adjusted exercise is 
not only permissible but actually beneficial 
in many cases of degenerative heart disease, 
a common disorder in the aged. Too often 
the aged diminish their usual amount of ex- 
ercise, due from natural disinclination or 
erroneous advice from relatives. Eventually 
they take to their beds for good and go 
downhill more quickly, both in body and 
mind, than those who remain active. One of 
the major benefits of exercise is that it serves 
to divert the mind into fresh channels and 
gives an emotional outlet for the cares and 
worries of daily life. The relief of emotional 
tension in turn acts favorably upon the physi- 
cal state of the individual, All this is in addi- 
tion to providing for social outlets and con- 
tacts. Most of the restrictions of activity 
placed upon older people only make the days 
seem longer by making them duller. Every 
individual should carry on full activities so 
long as he can without undue fatigue or other 
injury to his constitution. He must learn to 
taper off with advancing age and stay within 
his limitations. 


Ultrasoundwave Treatment of Chronic Dis- 
orders of the Locomotor System. Arnold 
Sonnenschein. 


Ann. Rheumat. Dis. 10:441 1951. 


Treatment with ultrasoundwaves is the 
latest method of physical therapy to attract 
attention in many countries. Ultrasoundwaves, 
when properly applied, may diminish pain 
and reduce irritability of segmental nerve- 
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They may 


al muscle group 


lessen the spasm of region 
When blood- and lymph- 


improve, chronic 


endings 


inflam- 
products can be removed and the 
encouraged. At the same 


flow mechanically 
matory 
process of healing 
time the fluid content of the tissues and their 
Since the thera 


mechanical 


permeability is inercased 


effect depend 


influe nees, it 1s obvious 


largely on 
that 


peutic 
ultrasoundwave 
inflam 
lead to 
hundred 
condi- 


therapy is contra-indicated in acute 
would 


matory condition where it 


reactivation and exacerbation 
fifty 
tions of the 
to a test of the 
waves All had 


methods 


patients suffering from chronic 


locomotor svstem were submitted 
effectiveness of ultrasound- 
with various 


diathermy 


had treatment 
physical mud-packs, 


short-wave diathermy, in some cases x-ray 
were followed 


Results of this 
treatment is a 


In most cases, the patients 


al period of Orie year 
that 


which is 


up for 


study show ultrasound 


method successful in a number of 


disorders of the locomotor system which dif- 


fers in principle from other physical modes 
of treatment owing to its characteristic me- 
Since still is 
many of the effects are still 
unexplained, much further experimental and 
before 


chanical way of action dosage 


inaccurate and 


clinical work will have to be done 


ultrasound can be more widely used in 


practice 


Rehabilitation of the 
Edward B. 


Observations on the 
Neurologically Handicapped. 
Schlesinger. 

Bull. New York Acad 


1952 


Med. 28:229 ( Apr.) 


returned to civilian life after 
that the new 


science of 


The author 
World War Il 
hichly 


rehabilitation was 


and concluded 


and advertised war born 


nothing than good 


old-fashioned physical medicine with a strong 


more 


dose of Christian Science thrown in, He em- 
phasizes the fact that the 


rehabilitation has been characterized more by 


postwar course of 
religious fervor than by tongue-in-cheek sobre r 
practicality wisdom in informing 
the public of outlook for the 
chronic disabled and gaining their enthusiastic 


Ihere is 
improved 


loo often, however, an unclear 
and strict limitations 
presented, On too 


co-operation 
picture of the ultimate 
of the 
many occasions the public has been led to be 
lieve that there is no limit to the possibilities 
centers are besieged by 


handicapped is 


of improvement. The 
post-vascular accident hemiplegics and similar 
each filled with the 


normalcy is just 


Cases perseverant concept 
that 
Schlesinger has searched time 


for evidence of the new miracles to be offered 


around the corner. 


and time again 


such patients and come up with the tradition- 


therapy. The danger 
inherent in the 


ally limited available 
here is the 


patients being led to expect too much. It is 


disillusionment 


MEDICINE 


& REHABILITATION = April, 1% 

time to subordinate spiritual goals and enthu- 
siasm to more specific medical goals. What 
i, much more important is the impact of the 
physical rehabilitation program (as opposed 
emotional) on the crippled 
In the last few years the author has, 
as a consultant neurological surgeon, seen and 


to spiritual or 
patient 


examined an impressive group of patients, all 
undergoing intensive rehabilitation and all ex- 
cellent examples of what he calls stress break- 
Now, every bridge or truck axle has 
a definite load. It 
recognition 


down 
recognized maximum 
fact that similar 
seldom is given to the human load factor. We 


and 
is striking 
elibly talk of ambulation possibilities in the 
the “mid dorsal” case, 
How think of the 
and unphysiological stress inherent in the gait 


“low dorsal” case, 
often do we tremendous 
techniques, we teach these patients? Goading 
the body on by over-emphasizing the spiritual 
aspects of rehabilitation tactics and confusing 
these with purely physical considerations is 
at the base of many examples of stress break- 
down. There are many collaries to this theme. 
(ine vivid impression is of seeing instituted 
long and impressive schedules of rehabilita- 
hemiplegics (of 
and 


patients as 
origin), post-operative 
spinal cord tumors, and so on. With life ex- 
pectancy short would it not be better to lower 
the goal and give the patient some time to 
Post-vascular accident hemi- 


tion for such 


vascular brain 


sit in the sun? 
plegics, particularly, for good reason, perse- 
verate in the idea of return of function and 
will cooperate to an alarming degree in any 
scheme of physical exercise ad infinitum, with 
the blood pressure pounding away at fantastic 
levels and the cerebral plumbing yielding at 
In somewhat similar fashion, but 
reasons, patients will re- 


the joints. 
for psychological 
place normal goals with that of physical per- 
fection to a point where it occupies their 
entire lives. How many of the patients who 
have laboriously mastered the swing-through 
gait will be able to continue it into the fourth 
or fifth decades and at what a price in the 
rate of structural breakdown? The apparent 
inverse ratio between vocational success and 
the continuance of ambulation is amazing. 
Most successful paraplegics find they are more 
efficient in a wheelchair and have no time 
for strenuous exercise. Thé percentage of pa- 
tients still using the painfully learned crutch 
gaits is disappointingly small. The position 
Schlesinger has taken is based upon a sincere 
recognition of the importance of many of the 
entities he has decried—spiritual values, en- 
thusiasm, the excitement of exploration and 
achievement of new goals. Likewise it does 
not imply anything but deep respect for the 
methods and achievements of sound physical 
Actually 
more sound follow-through medicine. 
When the unbraked illusions of the human 
spirit are allowed to set the goals for the dis- 


medicine rehabilitation is nothing 


than 
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abled body, fascinating patterns of structural 
breakdown appear. Many of these we are just 
beginning to recognize, for the simple reason 
that we have only recently induced them. To 
come of age, the science of rehabilitation 
must include the responsibility of protecting 
structures on the physical side, and prevent- 
ing misguided zeal and disillusion on the 
spiritual, 


Importance of Rest in the Treatment of Early 
Convalescent Poliomyelitis. Wallace Green. 


Am. J. Dis. Child. 83:4 (Jan.) 1952. 


In the accepted definition of the term, 
there is no known “cure” for poliomyelitis. 
During the early convalescent stage when the 
greatest amount of recovery is taking place, 
various forms of treatment are being used, 
the particular modality chosen and cham- 
pioned being a personal choice rather than 
one scientifically proved to be the most effi- 
cacious. There are advocates both for and 
against pool therapy, electrical stimulation of 
muscles, drugs, physical therapy, early ambu- 
lation, and so forth. Out of this list of treat- 
ments must come the realization that none is 
specific; that as anterior horn cells recover, 
muscle power spontaneously returns and that 
a form of therapy must be selected which 
impedes this natural recovery as little as pos- 
sible. This paper is based upon personal daily 
supervision of over 200 patients in the early 
convalescent stage of poliomyelitis during a 
recent epidemic and was written to minimize 
the value of any specific form of active ther- 
apy and to emphasize the importance of the 
unheroic and unglamorous role of rest. The 
patients were placed upon one of three regi- 
mens: (1) unrestricted ambulation and tri- 
cycle riding; (2) ambulation and _ tricycle 
riding for three one-hour periods daily, and 
(3) bed rest except for a brief period of 
physical therapy daily. Groups one and two 
received the same physical therapy treatment 
as the third, namely, selective muscle reedu- 
cation alternately on a table or in a Hub- 
bard tank and manipulation of each joint 
through its normal range of motion. Patients 
in all three groups were maintained in neutral 
joint alignment wken in bed. 

Observation showed that the most consistent 
improvement occurred among patients in the 
group that was kept at rest except for a brief 
daily period of supervised muscle reeducation. 
It was noted that the least amount of im- 
provement, and in many cases regression, oc- 
curred among patients in the group allowed 
unlimited activity. In the latter group it was 
also noted that patients tended to acquire 
persistent pathological gaits; smaller children 
especially, once they had acquired the knack 
of stabilizing themselves through a pathologi- 
cal gait, would do so too in order to delay 


fatigue. It was especially difficult, considering 
the nature of poliomyelitis and its psycho- 
logical impact upon the patient, the family, 
the community, the trained and semitrained 
personnel who were all desperately eager to 
engage and cooperate in any form of intense 
active therapy, to insist upon a regimen in- 
volving primarily rest. In these days, when 
fund-raising campaigns for poliomyelitis and 
general rehabilitation are constantly before 
the public, to advise rest as the prime treat- 
ment lays one open to criticism at the best 
of lagging behind modern techniques and at 
the worst, as actually did happen on several 
occasions, of having a callous disregard for 
the welfare of unfortunately stricken patients. 
Skeletal deformities were prevented by -nain- 
taining neutral alignment of involved extremi- 
ties and by putting each joint through its 
normal range of motion daily. To maintain 
awareness of muscle action, selective muscle 
reeducation was carried out for a half-hour 
period daily. It was to the natural recuper- 
ative powers of the anterior horn cells that 
the greatest credit for increase in muscle 
power is ascribed. The only method which 
consistently decreased power in an already 
paretic muscle, outside of permitting it to be 
over-stretched by a more powerful antagonist, 
was to exhaust the muscle through over- 
activity. 


“Glossopharyngeal Breathing,” by Paralyzed 
Patients: A Preliminary Report. Clarence 
W. Dail. 


California Med. 75:217 (Sept.) 1951. 


An unusual kind of respiratory action is 
practiced by several patients at the Rancho 
Los Amigos who have pronounced poliomye- 
litic impairment of the respiratory muscles 
and who, except by this kind of breathing, 
have a very low vital capacity and limited 
ability to breathe without artificial means. 
Very similar to the lung breathing used by 
most amphibia including frogs and toads, it 
consists of trapping a small amount of air in 
the mouth and throat and then forcing it 
through the larynx by action of the tongue 
and pharynx and sometimes of the cheeks. 
The air is then held in the lungs by closure 
of the larynx while the mouth and pharynx 
are again filled with air, which again is forced 
into the lungs. This is repeated about a dozen 
times until the lungs are quite filled. The 
air in the lungs is then evacuated, usually 
through the partly closed lips. This is re- 
peated continuously with a respiratory rate of 
about six per minute. The terms “glosso- 
pharyngeal breathing’ and “frog breathing” 
seem to be quite appropriate for brief descrip- 
tion. Several of the patients discovered this 
method of breathing without help or even 
suggestion that it was possible, Others learned 
from them. Several of the patients who 
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now to be out 
Adequats 
strength of the participating muscles, those of 
the larynx, pharynx, soft palate, tongue and 
and 


should he 


breathe in this manner are able 


of the respirator for several hours 


mouth is, of necessary 
taken that this 


breathing is not overdone in the presence of 


cheeks course, 


Care chod of 
inadequacy. There should be no undue fa- 
tigue, which may lead to anoxia. To permit 
time for practice, artificial respiration should 
he stopped several times daily, for not more 
than a minute at a time at first but for grad 
ually extended periods as the patient im- 
proves in technique. The volume of ventila 
tion, per minute should be 
the patient is able to breathe 
about ten minutes, 


measured before 


more than 


Combined Use of Cortisone and Physical 
Therapy in the Treatment of Arthritic De- 
formities. William Benham Snow, and 
James A. Coss. 


New York State J. Med 
1952 


52:319 (Feb.) 


‘This report is concerned with patients who 


have had fairly longstanding arthritis with 
loss of muscle strength, easy fatigability, ap- 
parently irreversible contractures, and de 
formities. The several cases reported show that 
physical or medical procedures alone could 
not help, because the disease activity would 
not allow intensive exercise. ACTH or corti- 
sone alone were not completely effective, be- 
cause severe contractures and deformities 
change very little without the addition of in- 
tensive physical measures. 

The usual management of these cases has 
been as follows: A determination of the type 
and status of the case is made as a result of 
complete medical work-up. A record is made 
of present deformities, and the patient is then 
given either cortisone or ACTH for a test 
period of about one week. At this point the 
effect of the lessened 


reduced the 


drug has 
inflammatory 
tendency of 


physiologic 
the pain, 
process and 
tissue reaction to activity 
application of vigorous physical therapy even 
Tight, shortened 


visibly 
usual 
This permits the 


lessened the 


beyond the point of pain 
muscles are passively stretched; casts often are 
applied to joints showing flexion deformities. 
After two or three days these casts are bi- 
valved to permit further continuous 
forceful passive and active of the 
joint. 

All joints with reduced range of motion 
are manipulated unless definite ankylosis is 
present. These manipulations must be carried 
out with respect and by definitely accepted 
methods of procedure. It is usually possible 
to carry out these manipulations with but 
moderate pain and within the limit of fixed 
deformity to effect considerable increase in 


and 
exercise 
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range of movement as a result of the effort 

Following this the patient is instructed in 
and advised to carry out exercises to maintain 
range of movement which has been 
established. These exercises are repeated by 
the patient several times a day. Specially pre- 
therapy add 
much to this portion of the program. If there 
is any increase in pain or any inflammatory 
sequelae to the manipulation, hot applications 


the new 


scribed occupational routines 


also given. 

The patient is placed on ambulant status 
as soon as possible after the physical therapy 
enhanced by the 


and massage are 


is started. Ambulation is 
use of temporary extension braces which hold 
the position of increased extension in cases 
where, with weight bearing inability due to 
influence of gravity and weak quadriceps. 
effective walking would be prevented. 

upon the degree of postural 
imbalance and muscular weakness, different 
aids to walking are utilized. Frequent periods 
of walking are encouraged. When muscles 
show weakness because of disuse, they are 
treated by a strenuous routine of progressively 
weighted These exercises 
strengthen the muscles, and the effort called 
forth to overcome the weights applied results 
in further increase in the range of movement. 


Depending 


resistive exercises 


Physical Treatment in Asthma. James L. 


Livingstone. 
Brit. J. Phys. Med. 15:136 (June) 


In asthma as in other conditions, the earlier 
treatment is started the better is the outlook. 
Unfortunately, the majority of cases are 
treated symptomatically by drugs for months 
or years before any curative treatment is be- 
It does not take many months of mild 
asthma, or many paroxysms, to pro- 
‘conditioned reflex” whereby minor 
may provoke an attack: besides the 
and thoracic deformity, the 
patient loses confidence and develops a de- 
pendence on others, particularly his physi- 
cian, to help him by an injection, an inhaler 


1952. 


gun 
severe 
duce a 
stimuli 


nervous tension 


or some tablet. 

It is because of this dependence of the 
patient that the physical therapist can play 
such an important part in treatment; she 
should be able to give the patient the time 
which is essential for him to acquire confi- 
dence, quite apart from giving the physical 
treatment prescribed. The physical therapist 
who has the right personality, coupled with 
enthusiasm and faith in her ability to help 
her patient, can get results immeasurably bet- 
ter than can one who may have a detailed 
knowledge of the technique but who lacks 
these other attributes. As in other disorders of 
function. the value of suggestion is consid- 
erable and should be used. The physical ther- 
apist tells the patient that he may (and in- 
deed should) be able to abort a minor attack 
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of wheezing by breathing exercise alone, 
without recourse to drugs; he is told to report 
the first occasion when he is able to do this. 
This suggestion might be described as “quack- 
ery,” but in fact some 50 per cent of asth- 
matic patients so treated do report control of 
the wheezing within a few wecks. This teaches 
self-reliance and gives them confidence that 
there is something they can do for them- 
selves, which is very important. In the train- 
ing of a physical therapist this principle of 
“mind over matter” in the treatment of asth- 
ma should be stressed. 

There is considerable variation in the type 
of exercises and methods used by different 
workers, some preferring “assisted exercises,” 
“vibration” and so forth, but the basic prin- 
ciples are the following: (1) To teach the 
patient to deflate the lungs, to relax the 
diaphragm, and to breathe with the abdomi- 
inal and lower thoracic muscles instead of 
the upper intercostal and accessory muscles, 
which act on the upper thorax. (2) To in- 
crease the mobility of the chest wall, to cor- 
rect kyphosis, and to prevent further thoracic 
deformity by teaching relaxation of the over- 
acting muscles of inspiration. (3) To give 
the patient confidence that he can do some- 
thing for himself to relieve, at any rate, 
minor attacks, by relaxing the diaphragm 
and other muscles, and by doing expiratory 
exercises which appear to loosen the secre- 
tion in the bronchi and relax broncho-spasm. 

Over the past twenty years the majority 
of asthmatic patients under Livingstone’s care 
have been given breathing exercises, and at 
least 75 per cent have really tried to learn 
them. Of these at least 60 per cent have, in 
fact, acquired “controlled” breathing, and 
most have stated that they regard proper 
breathing, as being of great value. Perhaps 
ten per cent of those who have acquired 
breathing control have failed to improve ma- 
terially, It is the opinion of Livingstone that 
patient is not being given the 
benefit if physical 


an asthmatic 
maximum of available 
treatment is omitted. 


Prescription of Physical Therapy in Polio- 
myelitis. Sedgwick Mead. 


A. 49:215 


J. Missouri M. (Mar.) 1952 


There are thiee main requirements for in- 
telligent physical treatment in poliomyelitis: 

1) an understanding of the pathological pro- 
cess and of the physiologic effects of physical 
agents: (2) competent technical personnel 
and (3) adequate equipment, which may be 
modest and frequently improvised. As long as 
there is any fever or evidence of increasing 
weakness, one must enforce almost complete 


bed rest. During this phase the physical ther- 
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apist carries Out passive motions of the trunk 
and all extremities through a complete range 
of motion. Using care to prevent sagging or 
undue tension on tender parts, she does each 
movement at least ten times and preferably 
repeats each visit twice daily. The most im- 
portant motions are trunk flexions, knee flex- 
ion, hip flexion with the knee extended, plan- 
tar flexion, hip internal rotation and shoul- 
der abduction and rotation. Some deformities 
result from neglect and ignorance, but certain 
types cannot be prevented by the most faith- 
ful treatment. The acute stage may be con- 
sidered over when the patient is out of iyola- 
tion. Again the objectives are to get rid of 
residual muscle shortening reactions and dis- 
comfort, to continue muscle reeducation and 
to begin resistance exercise in order to restore 
strength. Walking is permissible if body 
strength permits and deforming stresses can 
be avoided. Residual tightening can be treated 
by whirlpool or Hubbard tank treatments 
followed by fractional stretching. Incoordina- 
tion and substitutions are vigorously com- 
batted. In the intermediate phase one often 
uses an interrupted schedule, building the 
basic treatment around progressive resistance 
exercises. As is true of many other diseases, 
increasing complexity of procedures and 
equipment may result in care of selected pa- 
tients in this phase at special centers, whereas 
carly treatment often can be properly done in 
the small hospital and by the average prac- 
titioner, internist or pediatrician. One should 
prescribe progressive resistance exercises from 
four to six times weekly until no further gains 
are noted. The ten resistance maxima or as- 
sistance minima give a quantitative measure 
of improvement in each muscle or muscle 
group. At the conclusion of such a bout of 
exercise one usually gives the patient a three 
to four months’ vacation but makes such 
checks as are necessary on scoliosis, foot me- 
chanics, brace fits and such. Whenever pos- 
sible, home treatment by means of progressive 
resistance exercise should be used, but the 
level of achievement should be checked at 
weekly visits. Progressive resistance exercise 
is invaluable in helping the patient to gain 
realistic insight into his limitations and the 
permanence of disability. When two or three 
bouts of exercise fail to budee the functional 
level of a muscle, the patient is convinced 
Intensive physical therapy after the twelfth 
unnecessary early 
treatment has utterly neglected. The 
worst abuses of physical therapy in poliomye- 
litis consist of useless treatment and over- 
treatment. The most common abuse is failure 
to define goals and prescribe precisely. This 
article gives as examples a prescription of a 
each phase of the 


month is usually unless 
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COMPLETELY MODERN... 


ALL DIATHERMIES MUST BE APPROVED BY TH 


BY jULY | REPLACE YOUR OLD MACHINE NOW 
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practice of advanced 
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Send for detailed literature NOW 


CHEMICAL & MFG COMPANY 
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Copies of many back issues of 
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MEAD STIMULATOR 
TREATMENT ~ U 
Interrupted Direct (Galvanic) Current 
For Prolonged Electrical Stimulation of Denervated Muscle 
Patients with peripheral nerve disorders who could benefit from daily electro therapy often get only token 


treatment because of the expense and inconvenience of daily office visits. Mere is the answer to this 
Intensive treatment 


() UNDER MEDICAL SUPERVISION 

() AT LOW COST TO PATIENT 

(| WITHOUT LOSS OF WORK TIME 

(| WITH SIMPLICITY AND SAFETY OF OPERATION 


ST. LOUIS INSTRUMENT ENGINEERING, INC. 
1507 S. Compton Avenue, St. Louis 4, Mo. 


THE PRELIMINARY PROGRAM OF THE 
$ist ANNUAL SESSION WILL BE PUBLISHED 


IN THE JULY ISSUE OF THE ARCHIVES 


., GET THEM ON THEIR FEET 


AVOID CIRCULATORY COMPLICATIONS 


44, 
me “Wary Lee” 


PATIENT ERECTOR & AMBULATOR 


CUTS DOWN HOSPITAL OVERHEAD 
SPEEDS PATIENT RECOVERY 


LIGHT IN WEIGHT, EASY TO MANIPULATE 


M. L. SPECIALTIES, Co., Inc. Box 93, R.D. 1, Monticello, N.Y, 
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JAMAR 


ADJUSTABLE GRIP TESTER 


A completely hydraulic adjustable grip tester 
designed specifically for orthopedic and 
physical medicine specialists, and physical 
therapists. A fully enclosed system with no 
moving parts. Urconditionally guaranteed 
for six months. 


Features 


The Jamar Adjustable Grip Taster is the only 
grip tester with ALL these features. 

* Full Range of Adjustments from | to 3 
inches ® For Forces up to 200 lbs ® Preci- 
sion Calibrated ® Measure Isometric Con- 
traction @ Tests Muscle Strength Quantita- 
tively @©Can be used as an_ exerciser. 


$47.50 


THE JAMAR COMPANY 


1501 North Ditman Street 


Los Angeles 63, California 


REGIONAL OFFICERS 


AMERICAN CONGRESS OF PHYSICAL MEDICINE ANI) REHABILITATION 


EASTERN SEC TION—Chairman, Thomas 
P. Hines, Branford, Conn.; Secretary, Her- 
mann B. Arnold, Beecher Road, Woodbridec, 
New Haven 15, Conn 

States represented: Connecticut, Delaware, 
Maine, Maryland, Massachusetts, New Hamp 
shire, New Jersey, New York, Pennsylvania, 
Rhode Island and Vermont 

MIDWESTERN SECTION Chairman, 
Miland E. Knapp, Minneapolis, Minn.; Secre 
tary, George K. Stillwell, 920 S. 7th St, 
Minneapolis, Minn 

States represented: Lowa, Kansas, Minnesota, 
Missouri, Nebraska, North Dakota and South 
Dakota 

WESTERN SEC TION~ Chairman, Leonard 
Yamshon, Los Angeles, Calif.; Secretary, Jo- 
seph E. Maschmeyer, 19 W. Palm Drive, 
Arcadia, Calif 

States represented: California and Nevada 

NORTHWESTERN SECTION— Chairman 
Everill W. Fowlks, Oswego. Ore.: Secretary, 
Sherburne W. Heath, Jr.. VA Hospital, 4435 
Beacon Avenue, Seattle 8, Wash 

States represented: Idaho, Montana, Oregon 
and Washington 


ROCKY MOUNTAIN SECTION—Chair- 


man, Harold Dinken, Denver, Colo.; Secretary, 
Jeorme W. Gersten, Univ. of Colorado Medical 
Center, 4200 E. Ninth Avenue, Denver 7, Colo. 

States represented: Arizona, Colorado, New 
Mexico, Utah and Wyoming. 


CENTRAL SECTION — Chairman, Ralph 
E. Worden, Columbus, Ohio; Secretary Fred- 
eric B. House, 1942 Steere Place, Ann Arbor, 
Mich 

States represented: Illinois, Indiana, Ken- 
tucky, Michigan, Ohio, West Virginia and 
Wisconsin. 


SOUTHERN SECTION Chairman, Lt 
Col. Charles D. Shields, Ft. Sam Houston 
lexas; Secretary, Duane A. Schram, Gonzales 
Warm Springs Foundation, Gonzales, Texas. 

States represented: Arkansas, Louisiana, 
Mississippi, Oklahoma and Texas. 


SOUTHEASTERN SECTION—Chairman, 
George D. Wilson, Asheville, N. C.; Secretary, 
Herbert W. Park, Baruch Center of Physical 
Medicine and Rehabilitation, Medical College 
of Virginia, Box 47, Richmond 19, Va. 


States represented: Alabama, Florida, Geor- 
gia, North Carolina, South Carolina, Tennessee 
and Virginia (D.C.). 
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YES, the A.M. A. Council Seal 


is awarded without payment 
of any fee 


or obligation to advertise. 


The manufacturers submit their products on a purely voluntary basis 
The evidence is reviewed—the ciuims ure checked—the chemical 
laboratory makes the necessary tesis and the results are examined by a 
critical group of physicians in vart ids of medicine. 


If the product is found satistactory and necessary conditions are met, 
it is awarded Council Acceptance. ‘This intensive examination by the 
Council is made without tee trom the manufacturer—there is no pay- 
ment of any sort made. The Councils actions are based on purely the 


available evidence—not any financial consideration. 


If anyone tells you “they cannot afford Council Acceptance for their 
product,” you can discount it 100 tne chances are that members of 
his firm are not familiar with Council Rules or Standards, or did not 


realize that the product could be acceptable to the Council. 


This is one of a series of ad- 
vertisements designed to explain 
the Councils’ functions to you. 
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THE MOST ADVANCED MACHINE 
IN ULTRASOUND THERAPY 


ON 


| 


SIMPLIFIES ULTRASOUND THERAPY 


1. Exact calibration of wattage — 
eliminates time-consuming, annoying 
adjustments and readiustments of dials 


to obtain the desired wattage. 


2. Provides an easily visible indica- 
tion that the machine is actually in 
operation and performing its function. 


Patent applied for 
v 


EQUIPMENT FOR SALE OR RENT 


MEETINGS OF INTEREST 
TO THOSE IN THE 
FIELD OF PHYSICAL MEDICINE 
AND REHABILITATION 


In this column will be published information 
about meetings of interest to those in the field 
of physical medicine. New data should be sent 
promptly to the office of the ARCHIVES, 
30 North Michigan Avenue, Chicago 2, Illinois. 


American Congress of Physical Medicine and 
Rehabilitation 31st Annual Session, ‘The 
Palmer House, Chicago, August 51. through 
September 4, 1953. Walter J. Zeiter, M.D.. 
Chairman, Convention Committee, 30 North 
Michigan Ave., 

Chicazo Society of Physical Medicine and 
Rehabilitation Regular monthly meetings, 
September through May, every fourth Wed- 
nesday. Dr. I. F. Hummon, Secretary- 
Treasurer, 30 N. Michigan Ave., Room 1429, 
Chicago. 


New York Society of Physical Medicine 
Monthly meetings held first Wednesday. Madge 
C. L. McGuinness, M.D., Secretary, 48 E. 62nd 
St.. New York 21, N, Y. 


Pennsylvania Academy of Physical Medicine 
and Rehabilitation Regular mectings on third 
Thursday of month, held bi-monthly. Secretary, 
Charles A. Furey, M.D., 2201 St. James St.. 
Philadelphia 3, Pa. 

American Occupational Therapy Association 

Annual Conference, November 153-20, 1953, 
Shamrock Hotel, Houston, ‘Texas. Marjorie 
Fish, OTR, Executive Director, 33 West 42nd 
Street, New York 18, N. Y. 


American Physical Therapy Association 
Annual Conference, June 15-19, Baker Hotel, 
Dallas, ‘Texas, Mildred Elson, Executive Direc- 
tor, 1790 Broadway, New York 19, N. Y. 


International 


World Congress of the World Confederation 
for Physical Therapy London, England, Sep- 
tember 7-12, 1953. Secretary, Miss M. J. 
Neilson, Chartered Society of Physiotherapy, 
Tavistock House, South, ‘Tavistock Square, 
London, W.C. 1, England. 
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PALMER HOUSE 
ROOM RATES 


SINGLE ROOM 


One Person 


DOUBLE ROOM WITH 


DOUBLE BED 


Two Persons 


DOUBLE ROOM WITH 


TWIN BEDS 
Two Persons 


SUITES 


Comprising Living Room 
and Bedroom 


SUITES 


Comprising Living Room 
and 2 Bedrooms 


for room reservations. 


$5.00 $10.00 
$6.75 $10.25 
$7.50 $12.00 
$8.50 
$11.50 $14.00 
$12.50 $14.75 
$12.50 $15.00 
$14.00 $15.50 
$14.75 $16.00 


$24.00 and up 


$44.00 and up 


Please write direct to Palmer House, Chicago, 
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the: 
Vaso-Pneumatic 
OPERATE DISTALLY: 
To increase arterial blood flow. 
PROXIMALLY: 
fo increase venous and lymphatic return. 


A series of quickly applied Neoprene cuffs are auto- 
matically inflated and deflated to produce a band of 
pressure that progresses up or down the arm or leg 
with a PERISTALTIC MOTION. 


Usual treatment time 15 minutes. 


Send for further information 


POOR & LOGAN MFG. CO. 
7319 VARNA AVE., NORTH HOLLYWOOD, CALIF. 
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DALLONS LABORATORIES 


proudly presents 


its latest development 
in the field of 
PHYSICAL MEDICINE 


--e The MEDI-SONAR 


ULTRASONIC GENERATOR 


The biological effectiveness of Ultrasonic Therapy can be no more 
precise than the instrument used. The MEDI-SONAR, an_ ultrasonic 
generator of exceptional precision and fidelity, possesses many exclusive 
qualities and demonstrable advantages. 


| ‘The MEDLSONAR is the combined result of many years of 
painstaking research and analysis, of long scientific study and great 
| electronic engineering skill. [tis made in its entirety — from 
its quartz erystal transducer and the sonic heads to the beautiful 
| designed cabinets — by Dallons Laboratories. 


The invaluable experience gained as a foremost manufacturer of 
piezo-electric crystal transducers for industrial and governmental 
use for more than eleven years is now being applied to the pro- 
duction of finer precision equipment for the medical profession. 


We cordially invite your investigation of the MEDI-SONAR—the 
latest and most interesting advancement in physical medicine. 


Availeble soon to licensed physicians and Hospitals 
through leading Surgical Supply Dealers. For further 


information 


write to 


e DALLONS LABORATORIES 


5066 SANTA MONICA BLVD. @ LOS ANGELES 29, CALIFORNIA 
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TIME-SAVING DIATHERMY | 


MORE EFFECTIVE, 
EASIER TO ADMINISTER 


Give YOUR patients... 


— ii _ MAXIMAL comfort and satisfaction. 


SYMBOL OF DEPENDABILITY AND PERFORMANCE! POSITIVE therapeutic advantages. 


IN | 
ELECTROMEDICAL APPARATUS 1 THESE COME WITH EVERY 


SW660 DIATHERMY 


THE LIEBEL-FLARSHEIM COMPANY 


CINCINNATI 15, OHIO 
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BIRTCHER 


S. W. Diatherms Have the 
THREE-WAY 
x a TRIPLE INDUCTION DRUM 


The Triple Drum is adjustable for both 


convex and concave surface. 
The Triple Induction Drum provides safe, effective appli- 
cation to all parts of the body and may be adjusted to 
conform to every contour — concave and convex. 


Be sure to see the 
Birtcher Challenger 
or Bandmaster before 


you buy any short 


wave diatherm for 


Triple Drum goes around shoulder, 


office or clinic. 


>, Literature on request. 


Illustrated booklets “The Simple Story of Short-Wave Therapy," Large 
Area Technic" and Illustrated Treatment Chart are available... simply fill 
in and mail the coupon. 


opplies heat on three surfaces. 


To: The Birtcher Corporation, 
4371 Valley Bivd., Los Angeles 32, California 


Dr. 


Street 


Triple Drum may be adjusted to cover City_ Stote 


knee and areas above and below it 


THE BIRTCHER CORPORATION + 4371 Valley Bivd., Los Angeles 32, Calif. 
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